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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
measuring optical SNR by which the optical SNR of WDM 
type optical signals in which optical signals are 
multiplexed at a high density, preemphasis method, 
optical communication system, measuring circuit, and 
controller. 

SOLUTION: The method for measuring SNR, with by 
which the optical SNR of optical signals on the emitting 
sides of optical transmission lines 11 provided with a 
plurality of stations 12 each incorporating an optical 
amplifying means 21, which amplifies optical signals 
among the transmission lines 11 includes a first step of 
finding a prescribed physical quantity in the stations 
12, a second step of finding a partial optical SNR on 
each station 12 based on the physical quantity, and a 
third step of finding the sum of the inverses of the 
partial SNRs and the optical SNR which is the inverse of 
the sum. When this method is used, the optical SNR of 
high-density WDM type optical signals can be measured, 



because it is not required to measure the ASE 
superposed upon the WDM type signals by means of the 
amplifying means 21. 
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(57) OBft] 

*S3tm#®3t s n r &M?£-r s n RWfcfi&n*. 

1 1 ®*fffi«»CfeWSy6f3#ffl3t S N R £M5£ 

&3^TW&G>fil 2©^-tl J € ? WCoVNT§IS^SNR 
&#S)^2af>v^ as^SNR®JSaS5FllS:#«) 
Tc5 &C3aSB^®iSSfiire*<&3t SN RS:#«>*S|3 X-r 

2 1 T*WDM£^tfI-mca*3*l,5 A S E SriiJfe 

®3feSNR«:8|£"T*£S. 




1 

■ft, 

rat** 2] m&ft&nmmmt, aj^i^^^Pou 
mil 

NF'G'h-vA f 
Pout 

N F • h • v • A f 
Pin 

[ft**4] ifjfam£<z>«»*> mAfti'^Pou 



Pout 

tT*&»K 

mzBfrXm^*i$mit&. Pout T'£ie3*i£^5: 
[ft** 6] iffffim5£©«»±, A^^l/^Pin 



t@ffl2 001-203414 
2 

*m@kh^z>mim 1 iznm^m^Mm^am^ 

wmw&omo t>'p*& < ^ t> 2 mtxtoimzmx 
e,*, wm\z&\i&m£<mmL*mitt&wfe^®. 

itiDimmiz^tzmimA f o)^nz. 

NF-G-h'V'A f 
Pout 

[ft** 10] tflSBflt£<WWI*tt. A^tfuW^P 
in^3 «fc t«8§#SSN F Tf » 'J , 

BR5] 

NF-h'vA f 
Pin 

-esiss ft* £ £ STfaafc-tss* ** s iznmcoytim 
im& 1 1 i «fnsm^©«w*> m^ft w** p 

out n&Tffi&fflBM ft-& u, 
[|»6] 



Pout 

[it ^* 1 2 ] laaamjeottaaiii. ffi*^ p 

IffSHSP^S-t^ltgfJt^ Pout -r-^ge^n^) i 41 5: 
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[fjf#gU3] tfj8Bm^©#;a*«, AJjftl"<toP 
inT&U, 



ffi^zmLoim^Kzmft&mizm.m-mznz^ 30 
•ft. 

MW&S£*#-$>Z>%i 2 x-x- v -ft. 

BUfBM^MCD^-WCO V nT, BtflBgP^^*f$l 

3e>tc^0^ffi£*#>&^3X^v^£, 40 
itfSBMS(co^I^©^n^icovNT, ltfiB^9-M©fn 



[it ?m 1 7 ] #G3£g&© m\zm&v>%im m.m> 

ffi^zwbvmmitzMft&mizmm'&tsnz'*. 
zm^^msizfiMt&^zwmm^nyt \^ov^m 

gp-r £ zf U x > 7 r & v nt, 

KfiB^soD^o-en-rti^^vNT, ttfSBap^^f^-MJt 



msoatoxitf& #® e> t>*N &uf3B3fceag&fc*toic Ai* 
3 tiT *N^«»wic»ma*is *t©ek* s sv ^izm c 

futBMfc©^^^™-^^ tufB3P#ftfi^*i$i 
Wtt.©*H fc^TifipaSns rt* fto~ -J no^AWz 

lot**, sp>{c-€-(D¥^fiiTfes^x^;i/-^Si^ 

m&W&<D^X?to--7(£> J tft : ?™z^\X, luSBMSt 
©ScD^ti-e'tiicfe^-SSffSB^S^i^^BuiBy^ 
^*;b-^gI5^) I 6fS^M$tg : i:bh©^ffi : fc#fe?>^ 6 X 

&fBB^<Z>^*^-^®*ft^ lCoV ^ IffSB^- 
fflB^HB^fn^-r^T^ii fts J: e> icffrlBA'x 

v ^xmsm<D%im\z^ ^xmw u^sjwfrs 

HI 9 >v ^ liiti i £ -fZ> 7 U x > 7 r 

mNbg 1 8 ] sfjiam^cD#)a*{i, ffl*^ p 

out , SfrirJlKStN 

&(Mmm\zimirz>mm& f <D^tiz, 
mi] 

NF-G-h- v -A f 

1 7 <Z>V \fn* 1 *tC|B«c(Z)^U I>77 i/X#& 
infc*t«HHBRNFTf*»J, 

ftcD^mizmm-t&mm&foy&Mz, 



(4) 



2001-203414 



HR8] 



N F • h • v • A f 
Pin 



out feitWt^NF-efeU, 

im^mmzm^-r^m^m a f io 



Pout 



[mi i] 

N F • h • v • A f 



i7®v N-fti^ l S^ga*©^'; x.y?y y 

[«si2i] mmT&<Dmmmt. m^u^p 
out-e&u, 

sfnagp^m^siWJttt, pout -atigs^sii:*: 

#^^1--5lf*«l 5 fc<^ 1 7(Z)VN-fn^l^ 

tcgB^^^Ux^^r^x^fe, 20 

$^-rs!f#3U 5fc^L!if#«i 7©^-r^i«{c 

fB*©:/u x>?7 y 7.13m. 

e>tu s^tc^(7sm^©fea4?:ii^-ts?fois#m 30 
mmi^^m^mmcm^ ^T> it*« 1 5 &v n l 

ft#«l 7©V^*iaU«fCf3*<7)7Ux>77^X:£ 

m&mz. wis - t fc-tsftiifgs^-r a. 40 

out, $t^imNFfeJ:t>W#G-efeU, 

bri 03 

NF-G'h- v -A f 
P01H 

ff^^^Ao 50 



Pin 

-e^S *is ^ £ t mim 2 3 tcSBiSofta 
flS/x-r-A. 

out e*t»tafffl»NF-e»»;, 

S(flBaP^I-t*f*SWittt, ^^iSRlu fWBftM 

[»1 2] 

G 
Pout 

^ t -r 2 3 tciB*©^ 

out-e$>»;, 

msmms^Mmttat. pout T'sys^ns^t* 

inT'&'A 

«fc1-<5»#£2 3 icga*c©?6*§fS S/x^A, 

2 3 icgB«©yai«^x^A 0 
[^3 0] ^eaasffliaitc^^SrWBi-silflR 

SufBM5:©^i¥^cfewsm^0!iia«&#«?)§ii 

l(r8Bt«RflWWWI*a© <£&% M&JKD 
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7 

mm£^®.<DW&f?i&fr ^mmm<»wm§&mzn 

m^m 2] yh&m<z>mz%imzmm~?z>w% 
W£m.*m7iz>ws.v>mv> e> e>'>& <t^2 mvxt io 

smmzm^ ^xmzmknmz&nzmfecwmA*: 

mmti^niz-D v ^x^ytm^Mm^it^^ mm 

w*i£&x. mm>&&^M&m\z&v&Mi%\t j % 

3 3 ] yt&moimzim <nmm m&e& 

ffiz.z>im.<Dm(D o b'ptt <t&2 m&jxDm-fr e> 20 
ffife<D®smz%mi,x. &m2ftt~wmzaw®ML\z 
m^xmsm&mz&w&mfeo%mM&&&>. # 
tb ^tM^<Dmmmzm^ ^xwmimomo-zn 
■erucov ^xmiwkv>yM^v>*^Mzft-$'z>mft 
ymmmg&*&#>* mmmtym^t^^z 

t$nz>mtfw.m.Lx^2>umiZB.^x&tb. m&mcfa 
ommx^m^mnMm^tt^ubx. ®m>mz 
ft&^ym # zmmzwmyb&mizMi-t&miz, 
mmft?m^ttwgi£tf&^iz^i,<tez>£5izim 30 

[0 0 0 1] 

Km^oiMt^ttmnttemfet&zuz&^x. mm 
mizytim^MLtzmg^-^M^ybm^ybim 

wmummm vtzm^ttmgttMjmmizm-tz. 

mzmnu m^mx^immoymmiy^^ 
m& mx e © <bw.-g&m&m 

(wavelength-division multiplexing, J^T, ^WD 

mj mmt So ) ir£<Dwmmimitot>ixx^z>o 

#tc, ifiip-eii, 3 •b&s^Mfb©^^;*.^ 
1--g>MfSitcfeSo z:(ft<fco&WDM:^ l ^§-£*SjIL 50 



#132 0 0 1-20 34 1 4 
8 

t=M&\z&^x%. m^&nztmtzf-Mz, mmm 
izm^M^nt^NDu^ym^coyhm^M^mst 
(«t> %snrj mm?z>. ) 

g#£;ftTV^o 
[0 0 0 2] 

vtmnmrn -miz. mmz&sm&ztzw&x 

mtyt^mmn(Dmxytm^m^m^yt^mmiz^ 
xmmtsnz* wmi** mmznzv&izytmtymxm 

%.~t%> g^SSfctfi^ (amplifiedspontaneous emission, 

ar> tasej imeiB-TSo ) -tfWAztu s^ic 
^ipg#i-eiiitig$ tissue a s e tfmimzn&zti 
z:©^«wtcas$ti-sASE«, ytm^izt^x 
nmx&z>t=.m. im.<m^&n*%mirz>tLMz\*. 
yam<n% s n r *mi£t zsmtf^ c s. 

[0 0 0 3] H2 Ott, (!aw>3tSNRiife5KSS:SW 

**WiytWfflWc «fc o -Cif*S5 A S E tfMAZ tltcM 
^fcgtLTV^o ^®WDM*S)tflf(l ^-V*;H 
&l \ L^-^ *;i/4 ©4 tfi©^-^#*j&&#S£*lTV \ 

So -ebr, #3tm-m*> m2 0izijkir£^zyhm*§ro 

{S3 l 6l/ / <;^©gI5^^Cj3V^TSV^^CM^c5>^^:^J:•3^C, ^ 

5: r G h. j fcfcffi"**. 
[0 0 0 4] Zl© <fc 3 WDMM^ft' li, =&c 
h. W©.ftf*IBI®afcR (EI2 0©xP[J) tc^WS^l/ 
^M*, ASECD^l/Ol/il&So ZL<DfcXb, !&Z> c 

»ch. *<BBBS4xrv^?SfeR (02 0 
©•W) ©3fel"W/fc, r<Z)^Sch. tr4x{C|||^-r 

sch. jWOTsnT^sjftsce^iBiwafca (H2 

[0 0 0 5] HRIC ^#i/X^ACDl/^;i/^ 

#ch. 7b^a^sfij#T*ffi(is3nTL*e>. a^ic, 

^«^&©^-^^SfcS#ffi©fetoic, #ch. # 
ffiM^S^-e^W-S^eio <fcoT, m^©M*^ 

tifcl/K^-f-Vs^&^ltLTL/*^. ^©^*, -IS^ 

(bit error rate) 5:4Cli» 
[0 0 0 6] ^tZ\X\ ^iJX>77^ WDMM 
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ymmmv o i\*mymmm i n?«*anfeWDM 
*£ft{fw 3tfiai»9 0 2©ii8jc8awe.*ifea8»iH 
©ft«stM9 0 3T'^^f&9 0 2©jg^ft<waya9 

4 tc-eM^tiT^ft • #mznz. yt<pmmv 0 3 ©is 
mm^mmmyr^n (jot, r D cj mm 

[0 0 0 7] WDM^ftft^tt, £©ftigf9^9 0 1 

9 o 2^»ffistisig»c yemms o 1 

ft©7Ux>7 7^*$PPII15&9 1 2iCJcoT, yji 10 

[0 0 0 8] y°V3L>77i/X®mm&$ 1 2tt, 3tS 
iM9 0 4A^©#ch. ©ftSNRtCS^WC ftol 

mn9 1 nf^i3*ife«-ch. \zftm~tzym*§iO)% 

R ft^MJ© 9 0 4 ftyC-filx. *l£ft S N RiH9j£Eil& 
9 2 2, h^AT^^IftCjioTjflJ/S 

[0009] dzn?, y'V3Lyy7i/x%ffl\Bti&9 1 2 20 

{CfcttS^c h. (Cov\T3tSNR®¥*&<S€:#«>«. 

it, z.(Dmmh%%.mms 0 4 teas 

ttSch. l©ftSNR£©^£##)£o 
[0 0 10] *3Xfy^bt. fti£fBM9 0 1tt. 

£tt©ftl/<n/«: oh. 1 \zim,h 
T, ch. l©ft W<;i/£Hfi-t-2>= ^Xt^t/^L 
T, J^©Jg2*7^y:/fc±tf3fS3;^y^£WDM:£ 
jJ5ftfS^©#ch. KMfa^Z&M^^^Xfio, 30 
3©J:e>lCftgffiM9 0 4}CfcttS#ch. ©^SNR 
#SWC^L<&&<J:e>lC:fti£f8^9 0 llCfeWt, # 
ftfi#©ft fcwmitf «fc v \ 
[0011] r©#ft^#©ft uoi/ feists 3 £ 

T, WDM^ft#-^{CfctfS#ft#^©ft SNRtfi 
JlfbcStl-So 2i^M^ (point-to-point) ©ftilffi/:* 
^AJcms^Ux^ri/xicovvm, # 
^06-0 69 8 9 l%£ffi. #§§¥0 9-2 6 1 2 40 
0 5#4*SM3J:tmBB¥ 1 1-1 0 3 2 8 7-34*«K:W 

[0 0 12] 3&{C, iS^Tftt. 2SB^RrrWDM*a 

Hw^tfTRw&nfc^T, ?&R#«3*ifcftfi#©e> 

t3©&S#£»R©ftff &3BIR«rtCil3ft3-&, 
■e*i&|»<afcRffl«e#S:-€-©«-e4WSL/fe»J, ^©^ 
P>S!l©ftM^£lf ALTft&©M^fHb£ »J t5AD 
M (add-drop multiplexer) aig£f#oftiIi§:>;*.-rA 
©#3l#«#3ftT^S. ^©ADM«i|g{i. 50 



WDM#5£ft<g-t £ft/«»r£ - < ftfs-^©* 

sirens • mx-tzMm. • mxmn oar, toad 

Mj i:B&|B-f£„ ) CJ:oTtf^«l6MC*«. 

[0 0 13] £©OADMtt, J|5c£ch. Sr^HS • If A 
•tSBStc, ffflMt^ch. £ft-7-f;b*T* 

RfefcU *©&> #A**t*ftflr3«:*©ch. IC#A 
1-S„ Z.(D%^\Z, yt7J Mt^ch. ©ft 

y?«7-je»*Tf*<» *©ch. <Dm^^ft^>m^^ 

IBffllCfctt&ASEtiBfcS-rS. 02 2l£, OA DMT? 
c h. 3 ££H£ • if ALfcWDM^ftfi-Jf©;^* h 

[0 0 14] 02 0lojVtJ:e>&4M©WDM 

^if^ch. 3 £^ • If A^-S^TH*, O 
ADMii, ASES^fetoh. 3®&fcftfc(frb£'*'5 
t*^«H©ft&BtefeU *©£> if A-T^£ftft#£ c 
h. 3©St*»C#A*5. Z:©fc*, ch. 3 • 
|fA^©WDM#5£ftfI-Sf-te, 02 2(C^f .fco^^ 
^h;i/&^U ch. 3 tC|$grt-S> c h. ii©RHCfeW 

[0 0 15] 3 &(C, #tf£ • If A£*lftfrofeftff-^C 
*f-T§ A S E £#tf£ • If AatlfcjWS-^lC^* A S E 
fctt. «if(@3tvS^iH©^' ! ^St^ AS 
EWftl/Ol^M&So 

[0 0 1 6] 

•5#y&fS#«> 11 2 3lC^-fJ:e)(C, ^-©#^f-^©{S 

SNR$:?M^-r-5fe*?)(C, #ch. ©IftftpJfefflafcBBC 
fc^SJfcb^l/SriRI^bfetL-Ct), ASE^m^© 

^ ASE<Dftl/'<)l$:W%.X*gfo\ Lfe^oT, t£ 
*©*StT?t*. ^SNR&jilS-r^^il^T^^^tVN 

[0 0 17] 3 •btC, • #AUfe«W)WDM**3t 
fe-^CfcWttt, 02 2tC^-rj:e)^ 4Hft-#Abfe 
ch. ©liflfelCfit-JSASEti. MffiizmtltX^&o 
Z(Dt=.8>. Ifflch. ©y£SNRtt, ASES:JW3£"rs 

zttfxgte^tcib. m%.-$~&z.ttfxzfo^£.^^offl 
jB^fe-So -tbT, ) l 6SNR©^il^g*^cao'v^fcf!l^» 

fc-T ^^SilfSi/X^AT'tt, Z.© J: ^) left S N R#i!l5£ 

[0 0 18] *ZLX\ »#^l*:V^b»*Sl4, fe«t 
tf, IS#a3 0^VM^If#«3 2{CS2IB©^T*13U ft 
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fi«Jce»6ASEftI(aHW6t*ifc&<»SNR«: 

tcmsA s e & jt8S«&*a z 4: «s < «* i^fc* s 

ilMSOWKttSrS^i-S - 4: * § W^t^o 
[00 19] 

S:?R)^-r S3tt S N R8BS*j£S:, tHJWNSHcaStf SfWE 
©*$Ha;S:;£to£fg 1 XT-y fftfeOMMMAZ.m'l 
V%TttSR©^®**i-?*iK:"3V^"CaJ4)^6SNRS:#«)S 
^2xf>y^t gp^SNR©i&8ffn£##>, a^tc 
ij»(iD»tfe^SNR$:*«!)Sl|3Xf>V^i: 

[0020] -tu-c, ±j*©B«tt, yt&mom^ft 

(D)t'g^©Wffi{B!llCfeWS) , 6#-^©3 1 fcSNRS:M^-t 20 
J6^cW3K:**.&ft. ^©Mlcfctt3m£©«S&£?l 

[0021] _fci*©B8rli, J66ffl9(W)iroc4lflR 
x^y^&mT#J&r6^T»£*i£= 

[0 0 2 2] $ "blC. ±idW>B«tt, Jfcea&^WKtt 
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«*H^t*6e3aawc>Jrt-*Jwcfl».&*v. sawn 

[0 0 2 3] r©J;3fc3fcSNR«j££8s. 3tSNRI 

it, «*.«. ^©^wa^m^b^i/Pout , stt 

OKI 3] 

NF-G'h-vA f 
Pom 

^^SNR^SIil^S. Zl©fc«t>, AS 

RfcWJ&r*;! *^ iRflSbfeftSNR 

S^JJE l/t^U l>77 $/X£WDM#^ I fcfS#l-J(B'3" 

[0 0 24] 

[5§^©H8M©^ffi] sr. #|88©JBGl«:8ttHHr<&. 

an*, *^®s*«t«s:^rBre**. Hi (a) 

tt. *|»8©i£*«lB!£S:^U HI (b) tt, K7.V)\, 

- •7'©^x.* s^r 0T'^e„ 

[0 0 2 5] »6»C JfeSNRWJ&Wftl3J:tJ%SNR 

irasuaBc^-c, jktk, swrs. mi (a) 
ht. ^s^x^Att, ^te&i&i i©Hic«R©y6 

#©2 1 »»fflS12^ ftfc&l&l 1©-* 

4xS«^«»-tT3&: <, S12 ICfcWt, ©12 ptyCfil;*. 

[0 0 2 6] ^J^fc^MS^^lCfctf&ffig:© 
2{i©^ 1 2 R3* fcttftiSfiWS 1 0 HftSt&m 1 4 £<D 
|8HC«W<B3WS^©3tSNRS:«Jgr*feAlC, ftSN 

RtN&fgra. sBaje^a 2 2 as j:t8SJwa» 1 6 1 

itTKWJSti*. «Jj£^a2 2li. 8»©m 2©e>t» 
^{Jwfc < £ 2 <@Rh©^ 1 2 (cm & ^©M 1 

8tt£#«2 2©8HJ£*S*tca£-3vvT, OT(Cj$^S 
)tSNR«fe5?jST»3tSNRS:#«)S. 

[0027] r&fc-fe, m^^tT. tmnaK 
1614, tBfe#®2 2 36i»e)»i3£©«wuis:af3^T, r 
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£J3i 2CfeW*»i3fe®4WHte»*. H3M1 

£©i|tt»4, 3©M 1 2 ©fu&iCfcV vtMfe^H 2 2 
©Ml 2lCfeW6mS®«9aiS:#«)*iliJ:^. 

[0028] «*.«. mtnmi 2ici3W*BfS®«® 

*®^&i©J3 1 2 lCM-tSBU^©^e^ 1 i om 

«fctto&cwwsa&s& i KDmMK&^TttMftmL, io 
Ri i ti««®y6ea»€:ffl*^"c, 3©itMiB#©te 

[0 0 2 9] mZZTVZftLX, SBMUBfr 1 6 li. "t 

/^t©Ml 2{co^r**fcm^©^i*;:s^vT^ 

1 2©**l*ntCov%TaRJW6SNRS:#«)S. I3X* 



(8) <NM2 0 0 1-2 0 34 14 

14 

Zfttf, ftSNRT'&S. 
[0 0 3 0] Z1£T\ aU^6SNR& 
[El 4] 



Pout 



(1) 



'J* 



gt, vl4, ^#<^RKjtfJ&*<&MifflR. Aft*. 3fc 
[0 0 3 1] LfetfoT, 3Wi*S«»©3WB^ftiS» 

©^6SNRj.k I*. JdfifflflSlftV^U^SX-^V^J: 
[El 5] 



JtSNR 



-(1 



)" 



(2) 



14, J3#^T**<&. iot, JfcSNRj.k 14, ch. j 
©HkMl 2-k{C;J3tt&) 1 £SNR-C&£o Poutj.k 
14, ch. J««»k/81 2Hs*»6#rffia*i*«6«)c 
h. j©^#©y6U^;i/-e&5. NFJ.M4, ch. 
j ©»km 2HsKfcttS*tif*8^S><&. Gj.k 14, 
c h. j ©HkM 1 2-k(Cfe^efiJWefe6o 

[0 0 3 2] tf~, Poutj,k=Gj,k • Pinj,k7?&S^ 
6, aWfrftSNRS: 

[El 6] 



£&m4, m^©^a*t*. m^u^i/Pout t*& 

So *l/t, #*fc©£0tffeSNRj,k 14. (5^2) 

[0 0 3 4] g|5#ftSNR£ 
[El 9] 



(6) 



30 



NFj^ h v A f 



Pin 



'j.k 



(3) 



£-r*u*, m^©^»a»i*. A^^^i/Pinfej:^ 

l*. K2) 6*1*. &£, Pinj.k 14, ch. 

j T&^kM 1 2-k£AStS*l&l&&ffl c h. j G»fcf&# 
©^l/Ol/T'&So 

[0 0 3 3] £<MC. gP#ftSNR£ 

[El 7] 



40 



Pouly, 



(4) 



#W»G-C*&. -fbT. #3fe©-£©#SNRj,k 14, 

(^2) -e^en*. s^snr^ 

[El 8] 



Pout, 



(5) 



50 



*l/C, &3teft£<iMfcSNRj,k (4. (5*2) t?^^ 
J5Lk© (^1) . fccttf, (5£3) &v^b es; 

6) ©V^1 I ^^©E^5:aP^SNR©SailbTMV^S 

[0 0 3 5] 3©<fc-McLT, *|§WC^^SNR 
«fc 0% S N R W£$gBl*. A S E Hzmmfe 

££ 0 *>*>5/u, lo©3fefB^®3tSNRS:il»&rSi 

[0 0 3 6] HI (a) {Cfe^T, ^fg^X-rAte, 
$"MC, M&3N512 3 *UT, *JHBttl6 

i4, ?l^#|g2 2©?i^mtcSo'VNT. «j*"t&yU 
I>77 J/X^T*. 1 1 Kl«S#S34x*'< 

SSSIM2 314, ^^S&l l(c?SS#S$ 

Kfll*. e>n. 1 6 T'** e>nt=.yt l"<MZ%i2> 

#a 2 3 (4, 3^fSM 1 0 IC tifllA ^tl-So 
[0 0 3 7] Z\(D^r A ymmi/7.7-U\ZH»^^X. 



(9) 
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n lx. mw&& 1 6 22^ e>8f£©*wi 

[0 0 3 8] f2Xfy^bt, ?SatEItt 1 6 li, f 

1 2©*4l*4xKoV*T«^SNR&#«>&. 313 7. 

JUCo v vrBKHfc S N R(0»?:)ti^til^ 4xS 
^1 2^*«LTVxSISr^Ci:oT#«?), £?>lC&|&frl 10 
©«■£&•& ElSft S N R Sr#<$?>6., 
[0 0 3 9] H4^^^bT, Klffly6SNR*«2V^ 

m-z>~ zz-e, «2) it *s)tfi#*%eis»i 

SNR£#to£5£T*&£;tf. z:©<t^^53lifCfi 
ttStt,*© 2 fctf^lHUCfcW&Jfe S N R £ t 

-ess. ia>e«a>2«©»i 2Mtcfe»**SNRfc 

B^SNR^^-rS^illCf^o £©»£lCi3^ 

T, ffi*© 2 *S3WB-^3WM5aiCA*fS*lS 20 

Ml 2ittt)KSi^l 0, iSJctt ««Wtc»ffiS*i 

5^12* 1 4 a:-*™*. S N R 

14. J'&SNRil-^-r-So 

[0040] mti. 3taMW9i 03^&A»a4T*4» 

T'Mffl £*l£ch. 7©t§£T?li, |E|SI)fcSN 

R14, ymmi 0*^3^1 2-3* Tf© (5*2) fC 
J:oT*«>6*i*lirt»»lJai 2-l*»&*3»l 2-3* 
-£© (S2) {CcfcoT^fe^^ffi^^SMl 0*vfe 
$4gl2-4*T'ffl 0£2) &C±oT##>e>*l£«fci? 
T?*S. *UT, i©3Kafc«S10fr6«4» 12-4**30 



T-© (5£2) fC<fcoT#tt&tt*«#3fcSNRi:--Srt- 

[004 1] -ebT, ±^ffl^Ux>77i/X^<!: 

y^fcl/t, «JWB»16tt. i9^m2 2^e>m«© 
ttEffiS&SML/T, f^T©M 1 2 ICfeW^m^©^ 

[0 04 2] H2XT-y^Lt« aWHHlHuet*. "f 

/<T©Mi 2SCOV^#to£/^©Wi*^^"£^ 
1 2©**^4xtCo^TgP^SNR£#&&. 

tltCo^TSP^ S N R©jS88eftlS:3 | l6fSWS*BS4x« 
^l 2^S»bTv^^{cSoT#«), £<&ic;sa*n 
©j££Sre&6 Bra^6 S N R &;£«?)&= 

[0 0 4 3] H3^^^^L/T, JSaita»16ti. 
8t©Jgl 2©**l J £*UCoVvr;, aPiHtSNR©#DS:r. 
©Mt-iffI$4x-g>-t-^T©^S^cSoT*«b> 

61*. ^©ftM#©-£*verUCO^T, «15C©®12 
©^ft^ftfCfcttS^fili: r©)fc#t ©SP#ft S N R 
t©^Ht&#«)S, 

[0 0 4 4] H5x^^^i:b-C, itttHIi&i 614, ^ 
2&©ft^©^4V?*uco^T, zi;ft<b^MI©fn£' 

^©fntf-T^T**: i ? K«g&©»if-ico v vc 
im<n^M&>z>^ WMM&i 614, 

[&20] 



k-1 



Z mft% S N R m-ijc — ^Jt«-^¥«&« m -i^) 
k-1 



(7) 



^&sj:e>ic^©^^cov^#i^;b£fSiii'^ 

l4<fcv\, 

[0 0 4 5] CIZIT?, ^fS-^-^^Hij.Ji tt, ch. j 

Ik^l 2-k-e*fifia$4l^>-t / <"C©3 I fcff^iCSoT# 
^©^^to^T-feU, -7j, ch. itffi 



ot, ch. J««fl5k^l2-kTflt«Stl*V^«^T? 
14, (9«MfiSNRj,k -£3te»W&tti.k ) =0 

[004 6] Z.<D£ote-yVx.y7T*/Xjjmz£n 
1 0 fc^tafBJS 1 4 t©iatCOADMS:^SMl 2# 
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&oT*S3fcm-#jWNS • # A^tlS^T'^ WDM 

11$ • #As^fc^m#ic*r-rsA s e i:©^^;^ ji 

[0 0 4 7] — Ml 2lCOADM&«AS^*%* 10 
S„ WDM^C3t§Wch. ©4>lCl*, WUitSlfS 

m ottcizmi 2frt>yt&mi hc#as*u ibid 

3feS13J3 14*felt®12j^ &£«rt S c h . 
-©id &[bM£S§T'&S c h. R|±£HIi&lC UT, 
n^jv-zr CBOn r P. G. j fc«sa-rs. ) 

So 

[004 8] ^UT, &«>iC, P. G. HlCfcwr, ^ 
|JI>77^^\ -e®^, ^©P. G. ftlC^ 

yyisxZfto ZttfX-ZZ. Hi (b) tt. 

ljJfcUch. «#8fl©#£tCoWt, #ch. © 
/ttfc**U ch. lfcitfch. 2«, mimiO 

-r-So ch. 3 6itfch. 51*, «2M2*^e>)tea 
»iitcJfAa*u «4^b4MJrt*. ch. 4EJ: 
tfch. 71*, #j£MJml 0©»0J^&3fctSa»l 1 
Kja&fB3*U *4»fr&4MW*. ch. 6&±t>*c 

h. 8{*, ^asmm o<momfr*>yb&jmi ik& 

[0 04 9] ZL©#&iCi*, ch. 1 £<fct>'c h. 25: 
P. G. lfcl,THBfclC"rS£fc#"e#*>. ch. 3 

fc<fctfch. 5£ P. g. 2i:bTHBi«)lcfS^i:^ 
T'^-Sc ch. 4fc±tfch. 7$: P. G. 3£LT^ 
m&>^irZ>Z£j) il X*£Z>, ch. 6£<fct>*ch. 85: 
P. G. 4 £.L,X-M&>lZ-tZ>Z£tfX>ZZ>* 
[0 0 5 0] Z.<D£oKP. G. «IAl/fe*6®P. 
G. HfflyjX>7r^H (^D ©»03fcSNR 
j,k ©ftfrUfC, P. G. ftffl^ch. ©»*3tSNR 
j,k©^i^|rr*S>SSI5^PG¥*ll) , 6SNRm,k fcffl^ 4 
T, ±M©l|i^VNLll6X7 : ->y7 , 'i:iai^^(cJ:o 

t, ym^<mi"<Mzmm?zp. g. sp^^snr 

[0 0 5 1] -rfcfr*., f ixf>v^i:Lt> « 

mm 1 6 1*, 2 2 ^m^wfeai&sfi u 
^sx^tcfs^o^^A^m^xmi 2 ©-wen 

KoVvtBltfHfeSNR&#tf>S. II 3 %rrVfX. LT. 
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^tSN R©ft&i©STit?raS4iS*^ , t©3fefS-*K: 

lot^tt), ^\z^(Dmmx^±%m^m^m^ 

[0 0 5 2] I4^f»;^UT, tHWEISS&l 61*, & 
E©^!^©^^}^*^ 1 1 KS*JKA#S*vr 

3^#S:lotcSi«)feP. G. SrfWtS. ^5^fy 
:/i:LT, vl^EIS&i 6t*, Mtfflii 2©-en-etiic 
owt, aJ^6SNRffl?DS:i©^Tl!»IS*i*P. 
G. W©Jtff#lcSoT#i*, $£lC-e©5p*&i£"£*&& 
P. G. a$^SNR&#«)«. 
[00 53] H6Xf^^bt> SBflSftiett. 

»©p. g. ©-tti-enico^T, »Mi2©^ti 

-e'«cfe^S^^M^¥±^ii:P. G. fflHttfcSNRi: 
®H4Ht«:#«)*. H7xf-y LX, ffiWBm l 6 
tt, $tfc©P. G. ©-ttt-eruco^T, M3Mt©*n& 

[0 0 54] H8X^>y^ilLT, M^EIS&l 61*, % 
i&ODP. G. ©*ft*rtfCO^T#»&ftfelS$H&Z)fB 
#-*v<-C*i:fcS<fc-5tCP. G. »£3fcSNRS:Wfirt 
*. i9^fy^bT. S8£EI&1 61*, JKfiatifc 
P. G. gP#ftSNRlC»o'V^Mfc©ftW--^T 

p. g. p^©yux>-7r^lcov^l*> (5$ 
1) 33<fct>* (=S2) fejfwt, #«>*ii:*»Tf»*«V, 

P. G. ftJCfcWa*, 2W^'JX>77^ffl 

LT, P. G. ©£ch. *<4HftatlSM12 GfeftfB 
^1 4) ICfcttS^ch. ICoV^ftSNR©^®*: 

[0055] m2^^-^tvx. z(D^mtm^m 

12 0taf3^14) ICfcWch. lWfcSNRi:© 
M5:#«)S D ^3X^>vyilLT, P. G. fflfch. 
jijWAStl-SMl 2 OtiSmSlO) 14, '©^?:ffi« 
t^fe'Wffl^^^ch. KCiDMLT, ch. 1© 

[0 0 5 6] &4X5-y7£l>X, U±(Dmz^vf 

t3&xmax7-*j-7*p. g. i^©^ch. iz-D^xn 
e>o ^©«fce>fc, p. g. ^ux>77^ 

fefToTtAV^. 021*, P. G. ftlCJ3W*^UX> 

[0 0 5 7] BI2 (a) 14, yjX>7r^tfibft 
VN^©iIfIP. G. h<fl/fiJ:tW6fl|P. G. 

©X/<^ h^Srn%^H"C»y, 02 (b) J*, 02 

g. (dx^v b)i<*7&-?Mx&z>o z.ti%&m<z>$m 

I*, «U^T»*»J, @W*, ch. (MS) T'fe-So 
EI21*, P. G. ^, ch. 1, ch. 4, c 

h. 5, ch. 7, ch. 9, c h. 10, c h. 15 
) 33it>*ch. 1 6A^^^^bt^-&* ! , P. 
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g. tf¥<D&ot£ch. ©»£-£-??*;, wfitoc p. 

[00 58] P. G. rtffl^'Jl>7r^lt tffi#tC 
;i /C r ) 5lZ^|^P ) C0{g^$:l/2lCLT, ZL©l/2tCL 

p. g. ©^ux^r^ifci/tflnW-rs. "tfcfc 

f lXf7^lt> 02 (a) {C^-tcfcotC ^ 
Ux>7r2/^&fTb*vvWB (#ch. ©341/^4: 

mmp. g. ©^^©^^^-srts^) u io 

P. G. Ztt*.t.*&%affi$'X : r&lZ&!kls, SfB 
P. G. ©X^* h/l/fcffiWtS. 
[0 0 5 9] I2^f7^bt, i©tHBOUfcam_ 
p. G. ©x^ h;i/£JSwT, #ch. (cowrS® 
P. G. lx^V<>0 5 P^'fiS^ CD{^^ (Pd 
f) , -£©l/2£#*ft3rrs (Pdf/2) o H3X 
-r^v^LT, ^#P. G. ©ftWOl/tfSffP. G. 
<DybUK)UD¥-%M£ i )'l^^ch. iCOWni, Pdf 
/2&MU Sf3P. G. 0)tl/^SiP. G. © 

#w<;i/©¥i^iiJ:*JA£^c h. icowcii, Pdf/ 20 
2£5Ko o*»J, H2©tft#T»Ji. flffcli, ch. 1 

te, 3tw<A/#5HBP. g. ©fti^;i/©¥*£tfii£U/h 

<^©T?, Pdfl /2&JIMP. G. ©^l^^C0¥±& 

mcja-t. ch. i6«u ^i/oi/tfaiBP. g. ©3t 

l//<;i/©5p^rtaj: »J *£Vn©-£\ Pdf 16/ 2 fcjlfgP. 
G. ©3fc^<«/©¥i£Hfifre>3l<o 
[0 0 6 0] itHbOJcoKUT, P. G. fiffl^'Ji 
> 7 rS^&fr^ Rh©J:^{C, HHC 
^-T^ffiS/X^Ati. WDM^*if(C^U x>7 
7!sXZM-t gfc&ftSNRj.k 30 
ill/C (5^1) , fcJ:tfc G£3) &VxL (S6) ©Va 

[0 0 6 1] JiTF, HffitC|Sr5v^T*»WfCi3WS^Ji(S 

(H l ©ISi^J«©1iJ&) H i ©«£» 1 
5fc^LM#E2 9, 8*1* »#£3 3lC|B«©»l?i 

H 1 ©HJg^^CfeWSyfijlMi/^-r^©^*^^ 

p. g. *jjk-?m-e&z>. 4C 

[0 0 6 2] 04 ti, Hi <D9&&emto%s&fa*S% : Tk, 

K&rtz>ymmm<z>ffl&*iji-?mr*&z>* a si*, hi 
svtBT?**. 06&, «i<oiaegffli©yfia«^"f- 

[0063] 07 it, HI ©|©^ffi©«ilfS S/*-? A 
tCfett*OADM®»aS^Bn**S. hi© 
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[00 64] Hi ©HS^ffitCfelj-S^tiifg^^^A© 
^fW^tCOVVTBKir**. 03 (a) tC&^T, Hi 
©H^^CfeW-S^^Si/X^A^ ftwiftiS 5 1 , 
«ift^SS5 3, OADM54, ftSffiM5 5. Z.H 

X-rA®tS»EB!&5 6fr6riKA3*i&. ftiifSS5 1Wu 
3 2ch. ©^fS-^5:^U ^X<T\MSM«aK5 6rt* 
& ©frJWf ^cgc>'v nt=& ch. (c^Ux>77->x£ 
tfo fc±Tf, WDM#5S3fcf§*lC 5 2 &Ci£ 

[0 0 6 5] WtfflBBSl5 3 te, ftte*IB&5 2 fc-KI 
fSWDM*^?3te«^S:*S*B't*. OADM5 411 ft 
<fS£g&5 2 &-gitl"tSWDM*^6©^e>»f3£©c 
h. • f*A • iiiitS. -tLT, OADM5 4 

\t. OADM5 4lCA*f$tV^WDM^;^M#©X^ 
^ H;|,fcJ:tfOADM5 4*^#fflS*XSWDM#5S3fe 
ff#©X^ h;b&^*^1BWE0&5 6lCffi#U 2/ 
^•J 1 AWWEm 5 6 & ©fflPH3^lC3iT5V vtjfA'*"'* 

2tC|fA1-6= 

[0 0 6 6] ft^fB^5 5li. WDM^ftM^&^fg 

*8tt@£B 5 3 <fct>*0 A DM 5 4 It, ffi&Sm 5 1 t% 
aMM5 5fc©l8HcSWe>n6. ^bt, OADM54 
li. WDMM)ti^&ch. • #A3-&fc^ 

5 1fcOADM5 4t(Dri©» OADM5 4^ 
SMB&tt 6 tlfe)tei« >>XfM1iO A DM 5 4 H©£ 
itfOA DM 5 4 t^M^5 5 fcOlfilfflfiaSR 

[0 0 6 7] J^{C, Hi©»^«©^iMJ/x^A{c 

^OT$^lS^e®©«^a^cov^-c#^l^^^ciiBB■rSo h 
t, f LDj tm&-?&* ) i o i, (&cf. 

TMODj £.mZ?Z>° ) 102, ^nj^a^ll 
T, TvATj tmi-f^ ) 103, WDMA^l 
0 4, )fe*f*itS10 8, 1 0 5> ^A^h^AT 

^-f* (JWT, rsPAj t«8B-tS. ) 10 633J: 

[0 0 6 8] LDlOltt Bf3eiW<Dl/-1f»*:«Hi 
U ^HSS*ifel/-1f3feli. ■€-*i-6lx*ftS't6MODl 
0 2-1—1 0 2-32 '\#ftfJ£*l-2>o LD 1 0 1 ^UT, 

^•e**. mod i o 2Wu «ifg-r^«^-eLD i o 

tcfflSWZ. VAT 1 0 3^.Mm$tl^„ MOD 1 0 2 
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[0 0 6 9] LDl 0 1 (D^mMMzmfnir^ 
-ff^{c»o'<^S-^5:«S-rsr tick *mWe?Z> V 

OD10 2fe«lSt4it^§4. VAT10 3I1 
MOD 1 0 2^£©3tM#©ft^ /> v>l'&MSELTWDM 

0 '©^sii> yti£Mffi&m 

EBIl 0 7 ^ & ®WWB#IC i o T»3 4x^o 

[0 0 7 0] ZLtl^LD 1 0 1, MOD 1 0 2£<fctfV 10 
AT10 3^^Wi WDM*S3ti*0oh. 
«tC^*y&"C, 3 2«mjft«5*l, #LD 1 0 1-1-1 0 
1-32 tt. mtSch. ©MJ^;b1±£?&R©b- 

■y%&*ss , t&. ldioi-ih cl i© 

ISEfiKl^jS-rsafcRSrSHSU LD10 1-2H c h. 

[0071] ^, l d i o i <D$mmz£ uftjea 
-&s«&^e>, l d i o i (TDggsmsfE • jr^msiww 

LTfe-fcV^ LDl 0 1 MODI 0 2£OM\Z. 

LT=b«fcV\ WDM^5104H #VAT*?>®& 

0 8&/rbt, *^io5AWflisn5. 

[0 0 7 2] ^510 5(1 JtWHIl 0 8*^e>©W 
DM#5$7fcffi^£: 2olC^-TS»l®^r«IT*$)S= 
^bfe-^CDWDMT^^f-^tt. y£fcKU&5 2-l^N 

*£ftff-^4, SPA1 0 6s\M&znz>o SPA 10 
6(4, Mit&ft&mMtzcDW&.lz&rt&ytwOi't: 30 
£ft$rt£;*. / ^ h7ATt7>fft*fe^ S P A 1 0 

6 3©7^fSM 5 1 ^fejamasnswDM^satm 

^©X^? h/b&fHHU ^©ff»3*£3^8MSl 

1 0 7 {cm*-rs„ 
[0073] ymmmmm&i 0711 s pa 1 0 6 

lt, x&mfmfimm&i 0 7«, >>*xA*o*na»5 

6*»e>®1WWf3^»c3S-3V^«-VAT 10 3-1-103 
-32 (O^^&SBttSiillCAyWDM**)*©-^ 

1 0 7 14, S P A 1 0 6 *f)©I«*(CS^^tWD 

frfcWHrU *©«Sr*SSlcg-5vvc:g-VAT 10 3-1 
-1 0 3-32 ©#^*5:W-r^o 

[0074] #ac m 1 (D$m&ffi.e>Xp8M*y*'r&iz 

5{Cfc^T, #am«5 5tt. ^ififitll 18, 
111, S PA 1 1 2, jtSMMiKl 1 3, WD 
MA7°7l 14, (filter, BUT. r F I Lj 

mm-tZo ) 1 1 5, j^mmi 1 eiszzRum 50 
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(demodulator, MT, TDEMj fcfcg&t*. ) 1 1 

[0 0 7 5] fttfffiggl 1 814, r©«aft©5 5tCg£ 
iffiS*l63feeia&»5 2-n^<DWDM:£^3 I 6fi^£ftifi 
UT, 3*G5a»5 2-nT*^C/6tlB«cS:*ifltt«. 
1 1 Hi, ftttffiftl 1 8fr6>©WDM#5fcto»&«:2 

M^ftff^ftt, WDMA^l 1 
Ufc^©WDM#5£3flt*tt. S P A 1 1 2^ftffi£ 

[0 0 7 6] WDM^^l 14(1 *7°7l 1 1^£ 

arts. 4Mftstifc#ch. ©7tff#(i, -tn-rtiFi 

L 1 1 5-1—1 1 5-32 s\Mtt!,Z*lZ><, F I L 1 1 5 

feSo FIL11 5 ilttil 77^/^1/- 
"fjyfVJfyV- (fiber bragggrating filter, £k 
T, l"FBGj £H9&fB-TSo ) ^ftH^/iH^;!/* 
&Z.£t>*VgZ><, 3<DF I L 1 1 5 

tt. WDM*^7 114 ICj; yffi£©iftestt©tf&8tfil 

[0077] 3&fflfiggl 1 6(4, H-P? Ill, WDM 
#:/^l UMtfFILl 1 5&i£iZ£^X%.VZ>m 
dfc&tiMttSfcSrtC F I L 1 1 5Xp&©3fcfI#£Bf}£ 
©=f!|#-e*lflfgLTDEMl 1 7^Mffif So DEMI 1 
7lt W&ffil 1 6**e>©3fe»3«:1Jfflll'*fi. iti& 
F I L 1 1 5, ftJgflgggl 1 6j3J:tfDEMl 1 7^P> 
&£«fiSct4, WDM^7tm#©ch. »lC-&birt, 
3 2iBffljftS*U #F I L 1 1 5-1-1 1 5-32 14, *f 
fS-fS c h. ODMfttC-^t)-&feMS^^ctC|§^i- 
5 D flRtf, F I L 1 1 5-114, c h. 1 ©i&ftlcaiJS 
t-S«ISK3ffiffiSESf^®^N^S:-&t)*, F I L 1 

15-2(4, ch. 2co^c^-r-g>^c^ia5« ; ^ 

[0 0 7 8] SPA11214, £©3fcSfc»5 5 

iCAWSti-SWDM^^M-^©^^^ h;i/£ftiH!lU 

-e©n«i^&^ffmr#iiii?&i 1 sick***. * 
Sfs^wwan 1 1 3 (4, s p a 1 1 2 fre>a>ttttts& 
&t/*7^fflfptii&5 e^aj^s, *c fgi©^8£ 

[0 0 7 9] H61C^V^, «l«#Pgg«5 3t4, 
ffiftl 2 1, 12 4, OXT, r ATTj t«f& 

ib-tso ) 1 2 2-&£zf$mm% («r, r D cj * 
i4, s^u^b^fs^ur^^ea&y. ^©ppiattt 

<eBKK5 3{C^StlS) , 6^1i!&5 2^&0WDM*S 
jWB^&liWl/T ATT 1 2 2'\Wffit-&„ 
[0 0 8 0] ATT 12 214, ASfrS«JC*fLTm)fe 
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<Dmmxtt&?zm®tmx&>'). -jeatti/oi/* 

T^3*lfeWDM#5£ft«#l4, DC 1 2 3/v*rtB3 

£ D C 1 2 3 ICAtt i: 3 BfltfffiaSSF^fflStiGtffifc 

[0081] DC 1 2 3 14, WDM#5S3fefg#lc£tC)fc 
Gsgft 5 2 l56«M^ft«ilW-*dW«IW^ 

«»i 2 4/sMffi$nso mmm± 2 4&, «ttte io 

[0 0 8 2] mt*, ftttfRftl 2 4 #3fc7T>r ;«S*B 
m^O) c h. ^itiS-t-S^fC^ifipgH 1 2 4 IJ#^ 
|«, ^JflPS^ 1 2 4 tcBfi*EK©tftf«fc U^l/feW 

[0 0 8 3] fg 1 «>iae^J»<03fciSfe'>^^k. 

^34xSOADM®|(W»CC>V^TSNWfCSWa'tS. 0 
7{C£Vvt:, OADM5414, ft*PIf§ 1 3 0 , 13 
2, 149, 151, 161, 166, ATT131, 
15 0, ^7 1 3 3, 1 3 4, 1 4 6, 1 4 8, 1 5 
5, 16 8, 17 1, 05TF, TlSOj 

HVmtZo ) 1 3 5, VAT1 3 6, 1 6 9, FBG 
141, FIL14 2, 1 72, DC 1 4 5, 1 5 2, 
15 3, («T, r MOj tmttZ, ) 14 

7, 1 6 7, 1 7 0, (SON r SWj fcttfB 30 

) 15 6, SPA1 5 7, DEMI 6 2, mm 
1 6 5fcJ:t>*OADM»P[II!i!&l 7 5^fe«fRS*lS. 
[0 0 84] 3tifi|@^l 3 014, S^KH/S^Llf*?" 
UT>-/T?*>U, 3<DOADM5 4K:^£*l£) I frtSj£ 
j&5 2^&(DWDM^) 1 6ft#5:ifiPSbTATT 1 3 1 

^ttm-tz>. att 13 ni, tM^zytKMisXim 

[0 0 8 5] ygtfflffti 3 214, m&^x/^o^xm 40 
mt. 1 3 3^Mffi$n^ 0 d*ie>3fe*ti*H»i 3 

0 £ATT 1 3 1 tWmmi 3 2 ^&OADM5 4 

tce»*i«a«wi»«?iww-*. 1 3 314, ytm 

(4, A^7l3 4A|ffflSn. ^LtWfflWDM^ 
5£?frff^4, SW1 5 6/\Mm$tl«>o 

[0 0 8 6] 13 414, A7"7l3 3A^0WD 

M*^fS^&2o(C^-r^) ! fc^iS-^|-efe^= # 51 
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«Ufc-*©WDM*iOWS^4. I SO 1 3 5/\*rm 
S*U ^Uf-ffi^CDWDM^^W, DC 1 5 2 
/sltffiSn*. 3 CD I SO 1 3 5^ffi$4X^WDM^ 

^3tm ^4, w&tz&ytM&'ew&zftz '^^=t*J 

OADM54 fcSi&t^WDM^^tfg-^il&So - 

DC 1 5 2^ffi$tlfcWDM^;) , fcff#^?>^M 
f -g>#y£gPp D HT^$ ttT O A DM 5 4 T^NIfct 6 c 
h. >WJifIStt&. 

[0 0 8 7] DC 15 214, OADM54fMt5c 

i?£,ytm^\& u yx.9s/a y?4 1 4 o^um 
sns. 1 so 1 3 514, 3fefcSW>e>*i'fc— #i*ra>*fc 

3ffiiS-ttSr>fyU-*T?*y* ^7°513 4^VA 
T 1 3 6^©-#ft©24Cft£jgji£it6= i©fe«). 

I SO 1 3 5JKftJC^S4xSOADMrt<ZHfcffl^.fc 

oT^snfe^&aiMfrr*-^*^**®^ OAD 

SO 1 3 514, mZJii, 4 5S-rtlfeTO©2oc7)^ 
^oM\z 7 7 7f- EWg-?-?:BJS-r z> ^ £ IC <fc o 

[0 0 8 8] VAT13614, I S O 1 3 5^?>©WD 
M^%\m(D%\y^)^W^^X U S?x*2/s >7>f 
;b*iJl 4 0A.|f[iitS. i(Djl^»l4, OADMf&W 
EF&l 7 5^<bc7DMWf^=toT®r#5^o U2?x 
^i/3>7^;i/^gPl 4 014, r©OADM5 4T'M 

h. l^bch. 8&^t-ifA-rSZli:^T'gSJ: 

[0 0 8 9] FBGn.r.yM4, FBG14 1 I L 
1 4 2 fcfr&fc »J , F B G 1 4 1 (4, MfeOiftSIWc© 
*&MW-r-S) F B Gtfe 'J, F I L 1 4 2 14, m^COM 
£*WS»#&5KI*Sft7^*'?*>*. -tUT, FB 
G 1 4 1 ©SW^MffiSi: F I L 1 4 2 ©&ft(frbfflE£ 
£14, £H£3ft&ch. ©?&Rtc^U<185£;**i£o H 
7©U*;xf 2/a>7-f 4 014, 3 2$£©WD 

M]?S3tiWoh. l&V^ch. 8 ZfiisfctZW} 
-&&a*U 8<@0)FBG3.— »y h/^Se^gsStlS^ 
F B G 1 4 1 -1~ 1 4 1 -814, I^CluKWHlSRS 
tU F I L 1 4 2-1- 1 4 2-8%)lK^tC*jie^^^tl 

So 

[0 0 9 0] ZLC7)0lC^"t*J:e)lCDCl 5 2{Cj:oT^ 
SiMR&fllfltS^fcS 2?^C0WDM^;) , fcffi^4, F I 
L 1 4 2-l(CA!f3*i£o AMbfeWDM^fe^ 

i4, filh 2-1-e c h. i mvmtLxxfflm 1 

6 ch. 2^V^Lch. 3 2(4, FI 

L 1 4 2-lT'£*fS*lTF I L 1 4 2-2^\*fm$tlS,, 
F I L 1 4 2-2lCA*fLfcWDM^^#l4, F I L 
) 14 2-2t*ch. 2 3ei"t3®iL/"T3«««» 1 6 1 -2^ 
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ffi3*U ch. 3&vxbch. 3 2(4, F I L 1 4 2-2 
•GfcMZnXF I L 1 4 2-3^\Wai$4l2)o JWTIbI^ 
(C, ch. 3&^bch. 811 #FIL14 2-3~1 
4 2-8T'Wr*lch. rfc«H«S*U #FIL14 
2-3-1 4 2-8<D*tl?tliZim2n2>W%m&l 6 1 
-3—1 6 l-8/\jttfl£*l§o 

[009 1] fttfipflffl 6 1 (1 gftl^;i/£_h(f &7 
UT:/7"C&»A #FIL14 2-1—14 2-mt><»% 
M^£^ftWPIbT#DEMl 6 2-1-1 6 2-8^ 
mmt&. DEMI 6 211 &Kfflm l 6 l -l- l 6 10 

l-Wb<t>MBtt*ti?MSMU ch. V>mk*M 

[0 0 9 2] — VAT13 6CJ;ot)tKMS 
JIS tlfc 3 2 agCDWDM^S^-^H F B G 1 4 1 -1 
(CAtteftS, AMbfeWDM^^S-^-H FBG1 
4 1-lt'ch. l£(4j&8n?;*U ch. 2&<^Lch. 
3 2lt FBG1 4 l-aNttiBSflS. FBG14 1-2 
(CA*f LfeWDM^^-^-ii, FBG14 1-2T-C 
h. 2«l"t«»TS*U ch. 3&V^ch. 3 211 F 
BG14 l-3N»tttS*l*. JKTBlSftlC, ch. 3&^ 20 
Lch. 811 #FBG1 4 1-3-1 4 1-87***1-^*1 

ch. ^tioftwrstu fbgi4 i-s^e>»ma4xs 

WDM^yfcff-^H ch. 9^^lch. 3 2*^4 

[0093] U Vx. ? i/ a y -7 A Jb*% 1 4 0 ptyCfctt 
SSHlfflFB G 1 4 1 j^e>*rmS*lfeWDM*S3W9 
^(4, DC14 5tCAl#S*lS. DC 14 514. OAD 
M5 4&iiiii-r«>ch. (CjfcfLT, iiC^^^ 5 2 cp 

tf[«:til«S4xfeWDM*S3tm#H *^14 6a« 30 

ffi£*l£o 

[0 0 9 4] #7514 6(4, DC 1 4 5 CD WDM 
Lfe-#©WDM*«flf(l MO 1 4 7/sMffi$ 

1 4 s^m^s. 

[0 0 9 5] MO 1 4 7 14, WDM^^fg^©?*; 

EBftl 7 5/\ffi*34xS. OADMffJ^HIii&l 7 5CD1 
o©$ltg£ LTO ADM1HMI0& 1 7 5 (4, IfflMO 1 4( 
4 7 #» £ ®tftflttS»C|irJ V vr , ZL ©|feffi*gIfcWfi5£0> 

gH^i$:^A^v^e»fcVAT l 3 6 ©«ft£§3SSt- 
6„ ^CDJ:e)fC^»5:i^-rS^i:{CJ:vjDC14 5 
KAStS*l*WDM;#5Sa^3<!Mfc l/Ol/SIMR*"* ' 
£tfT*%2><DT\ DC 1 4 5*lCfeWS#H»^B^K* 

[0 0 9 6] — 2f, OADM54t'#A^^ch. CO 

6 5(1 L D i:MO Dtfrbm&ZftittaMBkffMm 
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atmsns. fttfiistti 6 6n 

hy>7rs>*. Jtf@$nfc3Wg#n #7 
5 1 6 8/\Ktmati<5o 

[0 0 9 7] #75 1 6 811 ft&KHftl 6 

*©3fcfg#(4, MO 1 6 7^\WfUStU 4MLfcm%<?> 
*fS#H VAT 1 6 9^Mffi^tl-5o MO 1 6 7(4. 

Wf#cDfti/^;i/&1£ffit-&^-#T-;ibU, 

H OADM*JWlIIE&l 7 S'sffiASft*. 
LO [0 0 9 8] VAT 1 6 9(4, #751 6 S^k©^ 
-5§-©ftW<;i/S:M^LT#751 7 l/vjtfffl-fS. 3© 

a^sn o a DMwmm& 175^ ©iwwg^tc <t 

oT«9Wa*l-S. 1 7 1 (4, VAT 1 6 9#><b© 

-#©)M8#(4, MOl 7 0/s|tffiS*U ^Hfcbfctifi* 
©^#(4, F I L 1 7 2^Mffla4xSo 
[0 0 9 9] MO 1 7 0(4, ^"^©^ l/Ol/&»ffi-r 
IfcffiM^H OADMftfflfflSKl 7 5 
/\ifcfr£*lSo OADMW0K1 7 5©%e> loffli 
20 ffifc L/T O A DMfJ^EISS 1 7 5 (4, MO 1 6 7 45 ±tf 
MO 1 7 O(0fcffi|£5»caS-3VVt\ VAT 1 3 6©M^ 
fc£-fc*J* ftfi#©#l/^;i/£m§I©ft 
U^MCfttW*. r©<fc-9(C2^»&i^t-^^t(C 
«t 0OADM5 4 (CfeV^TjfAStl&JWS^©^^^ 

sawfiftsciii-esscoTf. «g*7ux>7r^& 

[0 10 0] 3©ie>«St£l 6 5, #75 1 6 8, 
MO 1 6 7. VAT 16 9, #75 1 7 1 feic>*MO 1 
7 0**&J&5«ftftH 30OADM5 4T#A^6^ 
30 Sch. ch. 1 

/^^^lch. 8£jfA-tS'£:#T?£6±e>(ct- 
to, Zl*ie>©ch. ©3W3#S:^E1*6«lf»^ffi*S*i 
S. M*(4, H7Kj3**\ 3^f3»l 6 5-1, #751 6 
8-1, MO 1 6 7-1, VAT 1 6 9-1, #75 17 1-1 
£J;tfMO 1 7 0-l3^e,&S«W»l WDM#5S3£W-t 
©ch. 1 ©yfiM-^Sr^-TSo 
[0 10 1] FI LI 7 2(4, ^©OADM54t#A 

&KjttK«SK3*iS. F I L 1 7 2<D2Ba*iNSfeRH 
40 r©#At^ch. ®W[fiK:-&*ye"r®3fe3*lS. El 
7 -T-14, 3 2 tSOWDMM^^ bch. 1 &V * L 
ch. 8£i#A-tS#££^U 810FIL172-1 
-1 7 2-8(4, Jl^(C*$|^g^2*l3 D 

[0 10 2] 3©H(C^ie)(CF I L 1 7 2-lfr<bM 
ffi^fech. 1(4, FIL1 7 2-2(CAt*£*lTFI 
L 1 7 2-2-eHtt£*U F I L 1 7 2-2£?§iiLfcc 
h. 2 4:il%>fCF I L 1 7 2-3(CAW^tvSo AStLfc 
ch. lfcitfch. 2(4, F I L 1 7 2-3T»SWa 
tu FI LI 72-35r^bfcch. S^ii^CFIL 
50 1 7 2-4(CAat£*l£. JWTB^tC ch. 4^V^bc 
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h. 8)W. #F I L 1 7 2-4- 1 7 2-BT?«V«l£« 

FIL1 7 2-8Hch. l)5:vM/ch. 8 
J^«bfeWDM«*M6«*W»ffia*U DC 1 5 31C 

[0 10 3] DC153lt O A DM 5 4 (CiSV "»T#A 
S*i*ch. K*fbT, ±K3WSB»5 2i*n?a:e*« 

WDM*^5 14 8H 1 4 6#>&0>OA 

DM5 4 feiSg-rSWDM^^-^ilDC 1 5 3 *»& 10 
0>O A DM 5 4 T-ff A3 ftS WDMMlf £ 

%±.tfZ>-7VTyfX'&' 1 ). Zl©OADM5 4F>3©) , fcgB 
,F B {Cj:3M££*i«"t^<> WDM*^7 1 4 8fr*>© 
WDM#533fcte#&**gb'tATT 1 5 O/xftTffi-rS. 
[0 10 4] ATT 15 011 AM'tS^^bTm^ 

mati&. 3tfwwi5ii*. m^©^^*"?*^ 20 
[0105] zhbwmmi 4 9 ^att 1 5 otyt 

5 1 i:^P,OADM5 4U:feWS«^!»B»«: 
«fiWS. 15 5(1 ftWffiftl 5 1*6®WD 

ii£bf— #©WDM#5S;ft{f-mi 

#5&fefg*H SW1 5 6/\&J-ffi£*l£= 
[0 10 6] SW15 6H 2Xl^fft»^_ 3( 
OADM«HWa»l 7 5frP,©W?ff^Cj:U, 
1 3 3^&©WDM*^0W3#*fet**^ 1 5 5*^& 
©WDM^3WS#C0V^^-*S:S P A 15 7aM 
S P A 1 5 7H AM?Z>%(Dm&£ZC>WM 

SPA157H SW1 5 6©}§#UC J: U, Uti 
X*h/l/Mi*U *©tHWI*S:OADM«llli»l 

7 5 cm*-**. 4 

[0 10 7] OADM«?@Jg&l 7 5©ffi©«fBi:b 
T, OADMHOfWaftl 7 511 2/^T-A*HWa»5 6 

frbzmm^ * u» s p a 1 5 i^-t^ 133** 

SWl 5 6^fltfrt*. OADMMWtSS&l 7 

5H s P A 1 5 7 ^©fWSSS: S/^t- 
5 6/\m*-r^ 0 S^tC OADMW0K17 511 
S/Xt" AM»& 5 6 *v & ®IWWm^»Cll^'' A 
T 1 6 9-1—1 6 9-32 hVAT 1 3 e<D&ffiMAZM 
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[0 10 8] ZZX\ VAT 1 0 3, 1 3 6, 1 6 9 £ 

-es r iitcfc y ^s&tf spit s #«i3a*fc&»»s> Attofc 

©JBffiWttH^&fltA-U *&0^&BlcaW*ffito 

[0 10 9] WDMA^510 4, 1 14, 148£b 

•^yfc-w^Si^ (arrayed waveguide grating ) 
flMtS- #^9 10 5, 111, 13 
3, 1 34, 1 4 6, 1 5 5, 1 6 8, 1 7 1 £LX 

[0 1 10] 30WM*1 16, 12 1, 124, 13 
0, 1 3 2, 14 9, 1 5 1, 1 6 1, 1 6 6fcbT 

3pJ«-TSii:*^S*. DEMI 17, 162tlt 

[0111] DC1 23, 14 5, 1 5 2, 153£b 
Til WDM^^S^C^bfe^icSrfl-^mt-i^tC 

SM^©^£^#ffcifi«7 r A timmt* ' * 
#T'£5. 3 ©J: e> tc»5 1 ©Hfi^fil©^^*^ 

[0112] -ebr, flsi^ias^ffli^jteiflt^^ 

V\ Sfc Hi ©^^^©^IfSS/^^iSffl^* 1 

[oii3] s^ic mico^m.<Dym.iM^^^ 
KjiwsnsoADMn wDM^^m-t^^m^© 
ch. • #a • jffiai-s«tti©e*>. OADMiC 

AWStlA-WDM^M^^ch. ©^fcb^5:ft 
itiK OADM*>e>ltffia*l6WDM*^3W8# 
©#ch. ©^U/<;i/Srtfif«Ii--6«lili3J:t«*A-r^ 
ch. feJct^jiig-r-Sch. ©Jfcl/^;i/S:SlHart-«*MB 

[0114] (j&mtte l ©^6^ffli:©^R8^) 

50 &rf. ^mt.^KDmm^mn(DM^mmz^xn 
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rc-r &. mm. 1 5 &v > Ltf 2 g izm.(»m tm 

m, 5 2 ICttfS U ^li«4i»lfil'^S 5 3, O A DM 5 
4 feitfftgM^ SKftm-tZ>° «C Sf#«2 3& 
^b!f**2 9lC|^0)f|H9tC33^Ttt, $l£#!£i40 
ADM5 4|*|©SPA1 5 7feit>*^SM5 5|*IC7)S 
PA1 1 2(C*fj£U ?^ffllIS&{ii/XT-A»tlIif&5 6 
&C*ft5b, i3$l¥l£l40ADM 5 41*1© VAT 1 3 6, 

1 6 9 &£x*ymms i wvat i o 3 tcMis-r 

-5„ 10 

[0115] if#*3 3iztm.<Dmmtmio)mmm 
5 «;vm>« **2 9 \zwmwm&^x\%. fi^-y 1 

3 3, 1 5 5£**l*Wtft"|iaSl 3 0, 14 9©H:tt 
(C^U ft*i«l 3 0, 14 9{CAltS4x£WDM 

V ^ Lfl** 2 9 {Cf ?M(DmiZ&^T 14, S P A 1 1 
2, 1 5 7®fU>ytC AStt6«6WDM*S3l6«« 20 

b G<D**i**u=«i»anF b G^&itmatis^©^ 

[0 116] ($U ©!*»«*©#»$»*) ftfc, «1 

icowtswrts. as i4, asioiaB^JK^^Jim^ 3C 

[0 117] 09 14, IS 1 (D^gmMtoWMM^T-i* 
O A DM»HS&CD-7 a - h SraVTBT? 

&s 0 H l o 14, % l ©IgS^ffi©^!!^*-^^ 
tf££#©£ c h . ffi^ft l/Kflfla&flfc&R© P • 
G. &±iftl/^)\'¥%M%:Birm~£&>Z>° 

[0 118] «J*tC H3fcV*bBI7tCaVt»l©^fc 
«teS^A©±m 3teS«»5 1*»&* 4 

sasri:»c -B-^j^Btb-rv^^oiadB. a sew 

[0 119] $<MC «IMM5 1j3iO t OADM5 4 

icaswc, wDM^i^ch. zmm-tz>o * 

LT, ft£ff^5 1T*l4, j*fBS4x6#ch. ©ftW< 
M4, «l3^b<fcS«fce>lCfS5t2*l£o O ADM 5 4 
TH4, IfASftS&ch. <DftU"<M4, &$«%b<& 
SiOiC, fro, OADM5 4&ai!-fSch. ©¥*& I 
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[0 12 0] -£bT, OADM5 4lC;fcVVT, fWl 
4 9 (CAMSJlS^ft K>K UfSfWSaKOA S E«iE 

a, ch. ^e,, tewmm^mz nz^mtt ^ 
)\,mm(Dm^xt\zt^x us ^ £ susm**. 

[0121] w>i<»mmmiz-&tfz7vx-y7ri/x 

0 ©IP&t4, P. G. fefflJU P. G. ia©^UX>7 
yS/Xfe*fV\ *bT, P. G. ^'JI>77W 

^fe>. p. g. ia©^yx>7r^i*» 
-@#spi©jBfcPG9J^6SNRj,k togfrcomzfm 

WMZ.*6Z£K.*V* #*b<tt»tf r 0j tC-T^. 
rfclcfcUfrbft*. P. G. rt©^yx>7rw 
{4, BU&JSwtSWIbfcJ:^ 
P. G. ©ch. ZTfclCP. G. (Dli^W» 
&<ZHIS^S:*«>. 3<Z««:l/2lCbfc*5:X^^h 

20 G. &#At»:7"'Jx>77^1i:lt^c h. 
[0 12 2] £*T, B8fc^bBl 0 5:ffiV>T, Hi© 

#ch. ©^Xfr<bP. G. Sr^W*. 
iBBfflreii. 123 (b) tc^-tJ;e«fc, «S©5 1^ 

e>iims*iftSM^5 sx%imnz> c h. 1 *v^b c 
h. i6&p. g. lt-rso 3«a6«»5i*&afia 

tlOADM5 4-l<3D^2T*iJHrrSch. 174vMc 
30 h. 32&P. G. 2L?&. OADM54-lffl©2*» 
&#ASn«a©«5 5TS(3S*lSch. 17^1 
ch. 2 4£P. G. 3^-T-So 0ADM5 4-1OJ32 
j^e,}fAcS4xOADM5 4-2©^5T»^S*lSch. 
2 5^M>ch. 3 2&P. G. 4tt^OADM5 
4-2©»5 3^&#ASnftSffi^5 51?^atlSc 
h. 2 5«cV\bch. 32&P. G. 5il1-S„ 
[0 12 3] 08 CDS 2tCfcWt, S/^AiWWiaft 5 
6 14, #0 A DMtPtSS& 1 7 5 IZ&O A DM 5 4 ICfe 

HK10 7tCffi73X^^ h;i/&aj*1-S<J:e)tC*i7jx-r 
^ 0 09c7)S2OiCfeV%-C, #OADM5 4CDMlCi3t4 
§OA DMffl»@!S 1 7 5 14, Z.0)i/*7-i*Mm8& 5 
6^e>©^&^4T, A7"7l5 5^b0^SPA 
1 5 7lCA*hrS<fce>tCSWl 5 6$:wy^s„ ^b 
T, #OADM1WWEI»l 7 514, SPA 1 5 1(D\&± 

6^.ffl*-r€)= 

[0 12 4] JteSMSWWBIRH 0 714, S PA 1 0 6 
50 ©ffl* (ffi*^^^h;i/) fti/X^«WE»5 6/^iJ 
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14, £0 A DM$!j«& 1 7 5 frbS-O ADM 5 4 ICfc 
ttS^*ft@3P©ffrfr* / ^ Hl/&Stf§"t"£. 

hwmm 5 e i*. mmrnmmm 107^ 

[0 12 5] 08©S4lC;J3Vvr, J/^t-AWWEK 5 
6 14, #0 A DMf»IS8& 1 7 5 {C#0 A DM 5 4 tCfc 

H9«JS2 1CfeV>T, #OADM©MCfel«0 
A DMffifWBSft 1 7 5 14, S © AfHWW 56*» 
fcCOffljasfegfTC, 1 3 3*6®)WSPA1 5 

7tCASftS*e)lCSW156€:«y«W.<&. 
&OADM$!!iP[II!& 1 7 5(4, S P A 1 5 7©ffi* (if 

[0 12 6] ^afBSftfflWHKl 1 314, SPAl 1 2 

#OADM«fflWHttl 7 5#e>#OADNHca5tf* 
IjfgyWiBlkDffl*^^ h^&S^-t*. J/7. 

r-Aiwwatt5 6i4, jweo» 1 1 3*»&x*j 

[0 127] OADM5 4p»3(D) I fc*lfC@#§^j3V\ 

*ToTV*S»6tt. S 3 S 5 £fcVVttfc®»ti*B» 

-hy,^ hK&zrfmmmmvmii^v h;i/&*© 

[0 12 8] 080S 6tCfcWT, i/7.-rAf 5 
614, 3 0ffi*X^ h/b&fftt* 

314, 06$:fflVNTfiBHbfeJ:otcm^ / <^ h-«/S:8(I 

fcV«tJ|tfBtif^fi5 3 ICfcfUT, *=fe>i&^tu#©OAD 

m 5 4 Kfe^stftgWWiaP©^*^^^ h;i/©^*§ffii: 4 

ft^^«OADM5 4 tC£tt£tu!2*gtegP©tfi* 

x/^h;i/©^ffi£©g#£m a»tM*«i®s« 

5 3 ©ffiiJX^? h;H4, ifc»»OADM5 4 

©1/2 &inj*bfe : fc©i: , *&. 

[0129]^ I%lV««)iS^OADM54 

x\%u < mmm 5 1 ©*6icii, mmmsia&ti 

-JjtB&tftO ADM 5 4 T*t4fc < ftgfBM 5 5 0M^\Z 

(4, 3*SW1»5 5©A*^^^ hA«fflaft«ftfflv>n« s 
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«fcv\ ^aB^MBcfe^T, EI 3 (a) ics^-r 

m l ^©ffi**^ h M4> 1 flWWIHIWfi* 5 3 

5l2J©fltil^©OADM5 4-llCfel4Slu^lfiIiSP©tti 

jjxk? h;H4, ^©ftilfi^s iroffia*** 
££©#«>feM£© 1/2 S:JaM[bfe%©i:'tS. 

[0 13 0] 2M©OADM5 4 ©P^CE^f 

V^©0 ADM 5 4 tC;fctt£^iamiPISP®ffi#* / ^ 
h ;KDf^ti:ft)©^fflOADM5 4 tCteWSKf 

JSfWS&Bffl**'** h;i/©5pi^gii©^)-S:#«>S= 
#Sb£^#£ 2 M© O A DM 5 4 ©|gllC#fc"t 6f HWf 
(igg|g©«fC rij fcJBbfcm Ctfcfcfc, 2ffi©0 
ADM 5 4 <©H£#fi?t 5 2 ©*;0©2&) 

T, 2M©OADM5 4©ra&C^Tn#S©cftPgte 
|£«5 3©ffiiJX^^h;H4, S=foi£v^©OADM 
20 5 4 Cfctt6*BWMWM>Hl#*** h;MC^b4£ n 

•^Lfc*?:*n#bfc=b©h-r-2>o «*.«. tMP^ie 

5 3 ^ 5«#^^--5»^T'i4, 1 #B©#iPtll^g 5 
SfflttefrV^M/tt. #%i£v^if^&©OADM5 4^C 

*&iimLUfe=b©i:-r-& 0 4#a©*»if^fi 

5 3(Z)^X^MH4 ft : fojav^©OADM5 4 

fe*%iP^Lfe=b©i:-r«>o 

[0 13 1] &l©H»«UCfcV%-C, mi4\ 03 
30 (a) tC^1-^3^feJ;0 t l|4M©m*7 t ^bM4, 
2 «© OA DM 5 4-1, 5 4-2©|HlCiWllf(W^lt5 4 
*«2«#eE"tS«^<fc©T?» tff*©OADM5 4-l{Cfe 
WSlfeaiWiawXti*^^^ h;i/©¥*Hlfi^^:*©OA 
DM5 4-2tCfeW§BumittlMSI5©{ii^ / <^ h;i/©^±& 

tc ru 3 lWMfatwi 

-ft»S:#«>*. ^bT, ^3^©m*7^f VM£> 1 

#a©tfi«H!»Kai"e*>s^?>. tfr^©oADM5 4-i 
fc^i-t-g.^i9:ifipagp©ai*7 / ^^ vmzW!£M& iBb 

40 fea&itJ^Lfe^il-tSo I4^®ffl^fh^ 
14, 2#Bffltf«PtllBSin?»*^^ lU^OADM 

[0 13 2] ^1C0»^MTH4, ^©ie)(C4>»fi|l@ 
=gg5 2©ffi*^^^ h;i/S:#m-rs^i:^-e^S© 

(O'fiit^fil 2 4©ffl^&ftiRI-t^>7 / ^^ h^i^T 
^-^>fifi:Z:©7>^^ h5AT-t-9'fif©ffi**: H >^ 
A©JWHIS& 5 6^£tS*t-^*»ifiI@SBf!l^tiIiSS5:S & 
50 icm, 4>«leiiili^S5 2©ffi*X/<^h;i/5:f1iiI^«) 
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[0 13 3] r©J:^lCbTJ/^Afl!HWS0»5 6(*, 

£^W<Hia3 *tf P G«PdM6 S N R &*to^o ZZ 
T*, HlODHS^MfCfcVNTtt, »iM£SNRj,k £P 

mtj.k'waiu poutj.kti, S3, sb^nse-v 

[0 13 4] Ufetfot, £ftfSW£HfitiU 
l,vt, Poutj,k££ch. {CoWTMf-U ^(D^ffi 
PGgfcfrftSNRl*, #»tCi3VvtP. G. 
Poutj,k£^®Urei#PS2*i£P. °. P* 3 ®^ 

[0 13 5] flte»CJ3tf<&£3fc»W&ll 
I*, Poutd,3&j»3^"r*IM8Stl*ch. lfc^bc 
h. 3 2lCo^T^ftb, -t©WfflS:*«>6. ^ u 
T, PGW5W6SNRI*. P. G. IT'l*, Poutj,3& 

ch. l^lch. 1 6lCoV^#ftb-e©¥^B«: 
P. G. 2T'l*, Poutj,3£ch. 17&<^bc 

h. 2 4CoVVt£ttb*©¥*St6&#«>« Poutj,3& 

ch. 2 5fcV\Lch. 3 2tCoV^tfb-e® 5 P^ffi 



10 



20 



[0 13 6] Poutj,kS:fl3^-&©T*, SPA 15 

71*, #ch. F^ASESKtSM*%^ 0 Z<7> 
fc#>, S P A 1 5 7 14, ffififc*Bre£«fc*'<* 

WC, i/X-rA»IlISS5 61*, #MlCfeV^T, ^Ififfi 
#3|a^fcPG»^SNRfc©3i£fc#«>5. *b 
T, *>*^f«W&5 6l*, P. G. tfAStStUB-t 

[0 1 3 7] E|8©S9(C33VVC, 2/^T-A«SWia»5 
61*, f^T©P. G. ICOWTS 8 0ilJj|bfc*g*tf 

wgaaaw*^ ssdwrts. zftm-mmit. p. g. 

6. zofmmzmi roj c8g£-T3^cJ:*J, ft 

[0 13 8] El 0tC*Vt<fc?lC, Hl0»ltJ3 

outav.k fc*^U PG«KW6SNRS:Poutga,kfc* 
artst, S91*, 
[IS 2 1] 



(Potitgl ,0 - Poiflav,0)+(Poulgl, I Poutav,l)+(Pou(gl .2 - Poutav.2>+<Pomgl.3 ~ Porfav.3) 
+(Poutgl,4' Pootav,4>t<Poulgl,5 Poulav,i>+ • ■ • +(Pcratgl^i-Po«avjO+(Riulgl,BH-Poutav^+l)S <jT£«a) 

(R>ulg2.0-Poulav,OMPo«82, 1 " ,1 o ulav . 1 ) + < Po,1 'e 2 ' 2 p 0"">v.2>£ <W*W) - 
(Foutg3,3 - Poutav,:t) +(Poutg3,4 - Poutav,4) 
+(Pomg3,5 -Poutav,5>4- • • • 4<Poutg3^i-Potaav,nHPoutgl.n +l "" p «» av - D+l ) S 
(Poutg4,2 Poutav,2HPoutg4,3-Poutav,3)-KPo<Hg4,4 Poutav,4>HPoi*g5.5 - Pomav,5) S (STSte) 
(Pomg5^-Poi*av.3)+ ' • • •KPoutg5^i-PouJav,n>t<Poulg5^+l Povtfav.o+l)£ Ctf*tt) 

... (8) 



[0 13 9] S/X^A»mS&5 61*, wfi<nt£&. # 

mmvM^tto v^i*, h 8 © s i o owmkfto. 

rtT'feS#^«> H8©S1 l(0«fllS:*fei. H 8© S 

io cast vt, iy^mmmme^ p. g. *m 

A-f -5 O A DM 5 4 {CfeV vr, S 8 ©l8StflE<Dlilrc* 

sp. g. i*, o. 5dBTtf. szcmmmom: 

G. I*, 0. 5dB±Wr*Sa%fe. P- G. & 
#A^£OADM5 4<DOADM«PIIlS&l 7 5CJto> 

[0 14 0] 09(Z)S2 2tc33V>t, OADMftfflWaift 
1 7 514, Z.<Di/X7-2*Wtm8&5 6fr&fflfteac*3 
VAT1 6 9£JEVVT&ch. (W£l>"<;i/£ll§lE-£~ 
5„ OADMftHfflBHH 7 514, Wfibfcf8*&MO 1 

6 7, i7o©m*^e>«Bu Bmtt^ytv^n 



fc&<fc-MCVATl 3 6, 1 6 9£t®llf£o -£bT, 
O A DMffiHffiail 1 7 5 14, ^10)^7 & S/^-WftP 
ESS 5 6 ICffi^J'f"^.. 

[0141] s/^AWwiiKs 6i4, wmomjzm 

B-tSfc, H8©S21C«SI€:MU S2fcV>bS9© 
*&St£fTe>o 08ffiSl ltCfe^T, i/7.T-A0J 

40 WoOfe 5 61*. P. G. rt©7"UX>77>>^Tb 

iT(DlS*, »7bTV^V^Ct*, B8©S120® 

[0 14 2] 080S1 2tC*3VVT, */^f-AiS0Wia» 
5 6 1*, #0 A DMW95 1 7 5 tC#0 A DM 5 4 IC 

50 So @J9<Z>S2 3lca3VVt, #OADM5 4(D®Cm 
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-50ADM»tSmi 7 5tt, £©S/*?.WfilWH»5 
6fr<D<DfmZ&ttX. il?=y 1 3 3*»e>©ft#S PA 
1 5 TtCAW-T-Si^lCSWl 5 6$:f'Jix5o -tb 
T, «-OADM0J#iaB&l 7 5it S PA 1 5 7 ©ft* 

[0 14 3] ^MMM^ES&l 1 3ft SPAl 1 2 
©ffefr (A*X^^h;b) &^X^M!PEIi&5 6'\ffi 
TTTS,, 08©S 1 3lCfewr, ^X-rAM^iaS&5 6 

it si2®iig»^e>p. g. rfcK£i8rrsch. © 

h. ^^{Cch. ©)£W<;i/£-£©¥*5fi£©^£it 
[0144] 08©S 1 4 ICfeV'^T, S^^AW^EM 

5 6 it z:©tilg£ l/^lcbfcSfc;*.'^ b;i/53©A 

5: P. G. feffAf S&OADM5 4©OADMftJfPH 
J5& 1 7 5 {C#8a**.&. 
[0 14 5] 09©S2 4lC&WC, O A DMrfHR3P®8& 

17 5(1 iOS/^^ftMWBKs Sfr*><rm&3k5 

WC, VAT 1 3 6. 1 6 9t#ch. ©^W^l/fcUf 
Sg-TSo OADM«PIhO»1 7 51*. Df$IL£$£lfl£M 
016 7, 1 7 0©ffi73fr<bfit§gU B*Ci: , *$3fcW< 
;i/£&6ie>lCVATl 6 9£gg$g-t£o ^UT, OA 

DMnamnsft 1 7 sit ibbcmrt&s/^awpew 

[0 14 6] 2/^-f-AWWai|5 6 It, §BSffl*7«:« 

e> KS/*T-A1WWt§Bfr 5 6 £ Jct>*#0 A DM$!R»& 1 
7 5H #ch. ©) l fcl/^;i/5:f!l^I't^iiltCJ;y, 
5£©ch. £;ftlI£-JfA-iIi&tSOADM5 4S:23i§ 

Mr^ic^t-6) I fca{tS':*7 : -Aic;}3^'r, g*g&:/ux> 
[0147] #cic, iCD^^adKi^ux^^r^ 

b fc^lC W DM2nS3fe©#© c h . L 
Hft. 7"UI>77 S/*©{?t8j£#*&IllCfco tzM&\Z 

owe, -eo^rafcaww-*. hi nt ch. mam 

T" J^HI^&CO "7 □ -^-V- h H7?feS„ 
[0 14 8] 01 2 It, ch. m>mffiZ&Z>zfV^> 
7 7 S/XCBKJfrat&^Kfctt* O A DM»HI8&CD7 
D-f-V-h5:^fEl7;-S>-5= HI IfflS 3 1 ICfc^ 
T, S/XT-AffiHWa»5 6ti. ch. ©ig»Cj:'JP. 
G. SrSfft^tS,, HI 1©S 3 21C&VVT, i/7.^rU 
Wmm 5 6 it A G C=E- FlCflJ U 

m7L*>z~o\zm&rz>* AGc^-Kiitt, w&s^oy 

[0 14 9] 01 2©S5 01C&WT, OADMftJfPE! 
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iS& 1 7 5 tt. OADM5 4p'g©) , fcJfifiS§|S:AGC i E-F 
\ZW)^7LZ>° 01 2©S 5 HC33V>T, ch. |&©if 
«S:fT^OADM6 4lCfeJT<&OADM«!JWlHB&l 7 5 
it 1 c h. • «tSFBGl 4 1, ^fci^ipl 

SI 1 6 1 <fctf D EM 1 6 2 ®4WfflPS:ffi*ii». 1 c 
h. #&£j#*Si£f8*Sl 6 5, ftftfffigftl 6 6, ii? 
516 8, 17 1, MO 1 6 7, 1 7 0, VAT1 6 9 
fctt>*F I L 1 7 2©ffASP£ffi<friAfr= ^UT, IS 

[0 15 0] IS (in-service) JftJBfcli. If ASP 

fflniiis&^aKtcf sit-e**. jfAgp^i strnx-m 

^A©51ffl±£?* U < fcv vfe*b, if A3P&G6M RjflTli 
&^#tfffi (OOS ; out-of-service) X^WCtZ. -© 
fctf), ifig^TLfc^C #A»S: I S«W-t 

■So 

[0 15 1] 01 2©S 5 21C&WT, OADMMSPH 
8&17 5tt, iflSLfech. CDifllAJttl/^&tOWiSK: 
®$L*Z>. Wmts ^PtMBS&AGC^-Kfr&AL 

&tf£&v^-Mc-r£fc«b, g«?©ch. ©fti/^i/© 
^i^B, &£Wt, 3<7J>OADM6 4fr^fftfj£*l3W 

DM^^-ttcfcwsft i"<;b©¥i§fflfc ificis^-r 

[0 1 52] 01 l©S33{CfcWC, 2/*-5SWWfflB 
E5 6{t, ^fS^5 1, tfiiPifl^S5 3, O ADM 
5 4 j3 itJf^iM 5 5 ftO)%m%®5h(QWmfeZfi 

^u\£V^-yf-k^. *»c, ch. SfertfltBSbfc 

rfc^e>^*lfl(lSgl®i?S$:^H1"So 011©S34{C 

LC€-F(WJfxS<l:9i:}iit6. ALC^E-F 

[O153]011CDS35 IC fcV^, t/X^Atl^® 
S!&5 6&, #OADMft!HWg»l 7 5tC#OADM5 4 

ffiHiHl 0 7lcffiiJX^^ h;b5:ai7J-rsio{ct|^ 
f-So 01 2CDS 5 3tCfeV\T, #OADM5 4(D^tC 
fett* O A DMfefWiSI 1 7 5 It, Z. CO i/X^ Aft9ma 
g&5 e^feCD^SrSl-tT, 1 5 5*>&WS 

PA1 5 7tCA*f-t-S)J:olCSWl 5 6^>JM5. 
-€-LT, =&OADM»Hll?&l 7 5«, SPA 15 7© 

g&5 6s\$,jj-tZ>, 

[0154] yemmsmmi o 7it s pa i o 6 

©ffi73 (ffiTJX^^ h;i/) 5:^t-AW9I1IM&5 6^ffi 
^■tSo 01 1©S 3 6lCfeVNT, £/*^A§!Ki|tHlB&5 
6lt, #OADM«»iai^l 7 5^e>#OADM5 4(C 
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}C, >>*^A»EI8&5 6t*, #3£«J3«!fWl»10 7 S4 1«^0iT'^P. G. I*, 0. 5dB± 

a^m^x^ bjiznm-t&o tfztmz. wmvmi 2©s shc^tdemi 6 

[0 15 5] HI 1©S3 HZ&^X. i^AWCTa 2^if<D^gP^St§l 6 5fc£©|f AgPfciflgLk 

S&5 61*, #OADMf!PiaS&l 7 5H#OADM54 O ADM 5 4 ©OADM$0iPIII8& 1 7 5ldt^;f 6„ ^ 

mmmi ncAto^ h^z&ti? z^^m* co 1 e n mi 2©s 5 5ic£^t, oadmm^ei 

^-•5., 01 2©S 541C33^T, #OADM©^C^W S&l 7 51*, ^C0i/^A^HHS&5 6 ^©fg^lCS 
SOADMffJ^BISSl 7 51*, 3©i/*7^»0S&5 VAT 1 6 9 m^X&c h. ©ft W<;i/£iaSI 

6fr£>©fg^&^*T, A^5 1 3 3fr<b©3t#SPA 10 -t*. O A DMffiHWia» 1 7 5 |«SLfc*g*8:MO 

1 5 7lCAiiN-SJ:e){CSWl 56Sr^J»J^5o *b 1 67, 1 7 0fflEfjM«U BSiltS^U^ 

T, &OADMfflffi\mi 7 5i*, SPA15 7©ffi* £fc&J:^K:VAT 1 6 9 ^LT, OAD 

[0156] yegmmtmm&i 1 si*, s pa 1 1 2 [0 1 e 2] s/XT-kmmms 6t*, i^©^TS:Si 

©ffi* (A#*^? h;i/) Zi/XT&wmms 6/\ffl Bt Hi iffls 3 sizwmzmu s 3 sfcvM, 

A**. 01 l©S3 8lCj3WT, ->XT-A«MWa»5 SA2(DWm*tfo, SI 1 © S 4 4 fCfc WC, 

61*, #0 A DM«?®i& 1 7 5 ^#0 A DNMCfc W */*f\WWIHIIi& 5 611 S 4 0 ©fcgJUfr & c h . W 

*7-J*fflim&5 yb&mmfflfflss&i 1 3^&a 20 ;i/££«i^i^©fn£:£«>£„ 

a*** wi/fcjwws. [0 1 e 3] mi i©s4 sicswr, s/xf-Aiwwa 

[0 15 7] ££T», OADM5 4|%D) I 6tti|lgg§lC*3VN i&5 6{*, c h. «*«flWbfcP. G. (CfcVNT, S4 

«efltt*#jtu mi^mtitfi-Dr^te^m&o&mg h. ©mwti/^&#«>> *©p. g. &#A-r^o 

(ggp©ffi;frx^ h ^fc^tmBWNifflKatB*:*** b A DMIBOWEIK 1 7 5 (CjiTjftS, g|12©S56kJ3 

;i/£#tf>T, r4x&&^fet*n*tV»BW«BW©ffi* ^T, OADMftJfP®g&l 7 5{*, i©S/^^A«fflWH 

h;i/fcJ:tf«fBWHi»©ffl**'** tt5 6*»e»®#fcr?{c3£^^T, VAT1 3 6, 1 6 9$: 

[0 15 8] SI 1©S3 9{C£vrC, $/*-rA1WWlS fflWTKi A«l/^tl«t«. O A DM$!|fPH!ii& 1 7 

JI5 6I1 #«if^fi5 3©tftfjX^ h/l/fctf* 51*, BB8Ufc*l*S:MO 1 6 7, 1 7 0 

fcfc, 3©im«> fffM©S6i:ra^C#©S3 30 «U B«4lt*«U^ilftS«fc^JCVAT13 6, 

fc««Tfft*©T», *©SWiS:#»&"$-5. mil©S4 0 1 69?:iit^ -£LT, O A DM$lJfPEII& 1 7 5 

ICfcWt, 5/*?AWWa»5 61*, #M©BP#ftSN «, ||»Di|»Tft2/^A«Wa»5 6{Cffi*-TS. 

Rj , ^m#^pa©ilfcJ:tJ t PGfflJ^SNRS:#» [0 164] mi 1©S4 6tCfcWC, m8fC^-tS 1 

j£l©*»tai»c;l3vvrtt. SKHfeSNR ~S!4©#HStcj:y, y>;i^7r^&ffv\ fx 

j,k &Poutj,k"ejaiU Poutj.ki*, S3 6, S3 8 ^A«MWa»5 6li, «SIS:»T"tS. WDM^3ti 

natfs 3 9T^#im^^ h;i^«b#©€>. *©c h. &tm&is*M&K.i& d©ie>K^ux> 

[0159] mn©s4 kcjsv^, t/^^mm y7is**mse&-tz>, mi<Dmmmiz&^ 

S&5 6tt, miz&^x. &Ma^smmtLPG1MWb T, yvx>7r^^fi8ffl#ch. ©^^;b© 

SNRfcfflMa-S:***. *l/C, J/^-rA1WWi»5 i^ti, VAT 1 0 3, 1 3 6, 1 6 9tCj:o-OfTe>« 
6^ ch. ^ifMbfcP. G. \ZMLX. P. G. 40 ^KoVVTSWBUfetf, VAT 1 0 3, 1 3 6, 1 69 

^AWSns-r^-Cffl^tc^v^^ftfe^ri:©!^* ©f*'Ji:WtJ:ot#ch. ©jtu^A^WS 

iUlCtSo mi 1©S4 2{C33^T, J/X-rAfd^EI^ SrfroTtiJcv^. 

5 6H ch. momffihtcP. G. tCOV^S4 1© [0 16 5] r^C, glJ©^©»COV^fWt£= 

^bfc^A^fflJ^rt^^^tWI-^o (^2©Hfi6^ffi©^) ^2©^§^ffii±, 

[0 16 0] *>X^MBWia»5 61*, WK©M«, 5 35fcV^b»#«2 9, fe«kt«»*«3 3 tflB«ffl«WK: 

§ti^rtT?tt«iv ^i±, m 1 1 © s 4 3 ommzn n^t^^mmiy^uoy^mx^. m 1 3 1*, 

e>. S/^i»«WH»5 6I*. «©^*, fF^ ^2©|»ffitcfe^^) 1 fcii{gi/XxA©±^^i: 

ffi^f^-efe-s^-i*, mi i©s4 4©#Bis:ffe>. m p. g. $:st-rm7:-&s„ 

1 1 © S 4 3 iCfeV NT, J/*-f AffiJWEDfc 5 61*, S 4 [0 16 6] 014(1 ^2 ©^Bfe^^^tilfei/X^ 

!©Jitg^iE©(itT*S>5P. G. (*, 0. 5dBTIf> 50 AtCfeW«OADM©fl|«&^'tBre*S. *t\ ^2 
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ttffiu *tc ioxis^^sfflansoAD 
[0167] mzomfcMMtz&vzymm i/x^a 

^(WJWttCOV^TfttBB't*. BI13 ( a ) KLfe^T, * 
2 fflJ8B!gWCfeW63Bttt^^5 t Ai*. O A DM 6 4 
t. in&«OADM64ft«iW"*3WSia»6 2i:*» 10 
6'J>W)*f ^-ffeifiUU OADM64(7)P^ 
KWu OADM6 4|H©eaSi^«:»'V*<* ft<S&5& 
6 2 fc^«WDM#a^*MIM** t flW*^ 

[0 16 8] OADM6 4H 6 2 £{ra£-fS 

WDMSiC3tM-|i!)^3te® c h. &#H£ • if A • iiiS 
"TSo -?-bT, O A DM 6 4 l£, O A DM 6 4 ICAtJS 
ftSWDM^sSftfc^©*'** h;H3<ttfOADM6 4 

i/x fetfo fe±-e»eai» e 2 (c#a-t s. 
[oi6 9] #ac m2 0m^B(o^M^y^ : T^ 

^StlSOADM®flWac^V^TS»B^flWfi1"*. 0 

1 4 {CfcWG #fci&g&6 2 Sr^l-rsWDM^jWS 

^i. o a dm 6 4 <mmm 2 0 1 tcA»£*u mte 

[0 17 0] ^72 0 2(CA»SftfcWDM#5S3fete 3C 

SW2 8 0£A*hS*U 4*fcbfc«Cfr©WDM 
*«Jt«^l*. *^9 2 0 3KlA«Sn*. *^2 0 
3K:AWa*lfeWDM^aWS-&ti. 2olC#H£3*l 
So Mbt- #©WDM***«W*. M0 2 2 71C 

2 0 4iCA*tS4x-5o 

[0171] MO 2 2 7 WDM^S^-^CD^b^ 

BBS2 8 5'\m#2*l<&. OADM«0WII»2 8 5H 4 
r©M0 2 2 7*»e>©ffi*K:J:y, OADM64(CAW 

WSCT»*«:»*6. i®fB#WH*. ftitt^ 2 0 1 
£#^2 0 3<DP£(D|?»&£X<fcoT£CS%©^& 

-So 

[0 17 2] *^2 0 4{CAW^tlf-WDM^) l 6fS 

<fg*i*. ATT2 0 5lCAt*3*V ^ItflWOWD 
M^^feft^*, DC 2 3 HCA*fS*lS. 3CDATT i 
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2 0 5/vJtWS*lfcWDM**)W8*4. ft**5#3fe 
SP,St"eflSl£ ftS Zl £ (C J: 'J O A DM 6 4 £ iliii"t S W 
DM#5£ftM#£&So DC2 3 l^*fm$nfc 

WDM*S3tefll#^ S£» *Vt O 

ADM6 4t-^tSch. 2>Wffi3*lS= 

[0173] ATT 2 0 5(CAlt34vfeWDM;#5£3fc© 
#1*, *©3feU<n/&^£ftTDC2 0 6/saftBS*l 
£ 0 ATT2 0 5©Mt DC2 0 6^«5# 

0 So DC2 0 6&, OADM6 4£j®&tSch. (C*f 
LT, ilCM5e^6 2^*C*!lt»>»ft*IIIW** 

Iflt 3feJffflg»2 0 7/s»m3*l6. ««iti»2 0 7 
*^5 2 0 2, 203, 204, ATT2 0 5&J: 
tfDC 2 0 6fc£T*£CSfca^£«®-t£^U T> 

y-e&So 

[0 17 4] fflmg&2 0 7T'iSfit@$4xfeWDM^) I 6 
*:79 2 0 8lCAlt3ftS. #:/5 2 0 8tCA 

20 bfc-#©WDM*S3WB#li. *>f^Uv^7-fA/* 
(«T, tcf I lj hUSSEt-So ) 2 l 0(cA»3 
*U a«bfeflfi#©WDM#^&f3-*l±, MO2 0 91C 
AW^tlSo 

[0 17 5] MO 2 0 9te, WDMSSj'fcff^U^ 

ED»2 8 5/\ffl*atl*. OADM«5Wia»2 8 5tt, 
I0MO2 0 9^^©m*tCiU, CFIL2 10&CA 

»J, OADM$JWIIIii&2 8 5li, ATT 2 0 5, DC 2 
30 0 6 j3 .fctJWBMS* 2 0 7% £©#:Pt J ?>#3 , 63P I &£ * 

? # ft ifeggftl/t v \5*#tctt-t©ffiii£fc if &#mt 

[0 17 6] CF I L2 1 OlCAM^feWDM^ft 
te^tt. CFIL2 10-e«®ch. tfa«ch. 

(acous to-optic tunable filter, £CF, r AOTFj 
£B§IB^£o ) 2 11, 2 1 2lCAl*£*lSo AOTF 

211, 2i2ti ^p»%3«&»c«fcya6es*is®fff 

40 l^Sft#7^#-e&-5o icZ)^^#^*&^b^it 

RF««Rfc«lrt6ifcK:J:y, AOTF2 1 
1, 2 1 2T»«W3tiSch. SrjOg-tSrfctfT?* 

So 

[0 17 7] AOTF 2 11, 2 1 2li, OADM« 
m&2 8 5^e>G)«lfflI«#lC<fcoTjllBTSnS c h. # 
ipJWStl. JiW^tlSch. tt. I©OADM6 4T^ 
50 l^fSch. A^SR^tlSo 
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[0 17 8] ZZX\ CFI.LtCfcoTflHfoOch. £. 

1, 2 12f«Bit^tch. £j&i0t"tSG9(4, 
ch. i:fS©ch. i:(C^ltf^>^i:iCj:oTch. 

X\ lfiCDAOTFlCioTjgW^^-i'J^a^ 

Tb^^icitw-r^^ c h. zmm&z. t^t?**** 
•b-e&So 

[0 17 9] m^ch. M$nfcAOTF2 11 
*»&©WDM#a3feffi#tt. VAT 2 1 3 (CA*f£*l 10 
So -tb"C, SfgCch. £«**lfcAOTF2 1 2 
^f,fflWDM^ti^H VAT2 1 4(CA*f£*l 
So VAT 2 1 3, 2 1 414, A«StlSy6©«l/^ 

s:«aibTftrm't6^ns9«»T?**. z©-<«g*(4, 

OADM1WWE0&2 8 5j^e>©1fi»lf3#K:«fcoTWWS 
tU VAT 2 1 3, 2 14(1 &AOTF2 1 1, 2 1 
2T5iWi3*V& c h. jK<D*ffiitC<fcoT£bS) l fcW<;i/ 
AOTF2 1 1, 2 1 2©W£'*l^ttai 
$;ftSWDM:^^^<W£l^l'£«(f^b< bTC 

FI L2 1 20 
[0180] &VAT213, 214A^CFIL21 
5Kjy»S*lfcWDM**JWi#t*. CFIL2 15T' 
«fflch. £«Dch. SW2 
16lCAlf3*lS. SW2 1614, OADMfiI^I|SSS2 
8 5{Cj:otai»T- 3®® tiSX-f **-"CA*. 
SW2 16H jfflfiWJ»lCt*ii:JCJ:oT, O ADM 
6 4 WCD#3tgPaS:t8S-rS«^0 ADM 6 4 tC^W 
««^bfe»^ftif»cy638%eai»6 2lcM*i6©S:IS6 
itts;i -£©J:e>&#£(cfi6tf> 

OADM6 4|«S«l-r*WDM*S3ttf3#^n^b 30 
[0 18 1] #(C AOTFH HttlC, ffl9%fe&®& 

fclgJ^C^&T'&S. 

[0 18 2] SW2 1 6#&©WDM;&5S3fete-&tt, 3% 
mW&2 1 7(CASte*lS 0 MS2 1 7(4, ttflNf 
^207 ilZK3D^fi*iripg^2 1 7 £©r4©&^R&"£*£b 

7-d«ianfeWDM*S3WiW*. *^9 2 1 sica 40 

W£*lSo ^7 2 1 8(CAtt2*l£WDM#5£ftfe^ 

^(4, VAT 2 2 OfCASifcStW #ttbfcfl£fr©WDM 
^^^•14, MO 2 1 9 dAttetlSo 
[0 18 3] VAT 2 2 0&, AMZtlZytoytWOl 

feMafbTwrn-rsimewwc**. ««anfcWD 

MMf^lt *^5 2 2 llCAStStt*. *^5 2 
2 lCA*t3ftfcWDM^^H 2o(C£H££*l 
S„ ^bfe-#<0WDM#5S3feffi#tt. WDMA^5 
2 2 3 (CAWStW 4XSbfe«J*©WDM*^6ffl^ 50 



(4, MO 2 2 2 (CAftStlSo 

[0184]MO2 1 9, 222(4, WDM^J^ 
CDftl^l/&^ffi^^-#"?&y> tftffi*§Sli, OA 
DMWWE»2 8 5^ffl*StlS. OADMffiHfflBil2 
8 5 (4, MO 2 1 9 33J:t>*MO 2 2 2©ttm*S»K^S^ 
WC, VAT2 2 0©^*$:^'tS^i:tCj:U, W 

OA DM 6 4 feiffitatlSWDM^^fB^® 3 ^^!^ 

@g&2 8 5(4, i®«IAS*l«WDM*^6m-^OS|«© 
^fil/^;i/5:^E-rSM0 2 7 0tf>a};fr(C<J:oT?!lWrr 

So 

[0 18 5] ^^52 2 3(4, A^52 2 1A»e)fflOA 
DM6 4 £^^SWDM#^{t^£^tSlij£(C 
£ y£j£3*lfc.O A DM 6 4 AS4xSWDM^3fe 

#(4, ytfffli8S2 2 4'v*HBS*i«. 

[0 18 6] 3%WBS»2 2 4 (4, JfffeflWfel/'Ol/*-e* 
itS-rS7K7.hT>^T'feSo itipa^tLf-WDM^^M 
-^(4, A^5 2 2 5^\Wffi^tlSo *^2 2 5(CAW 
SJlfcWDM^^fcfBW, 2o(C^5tlSo #H«£b 
fe-*©WDM^^B-^(4, &JMo(C-K&£*lS^ 

<3%tsaa»6 2/v«fflatu ^bfeft&^©wDM^ 

SW2 8 0(Cttm£*XSo 
[0 18 7] SW2 8 0(4, 2X1^'^^^ 
O A DMffiFWISIft 2 8 5*^ ©«W3#(C * »A * ^ 
2 0 2^e>09WDM*^S#tfe(4*^ 2 2 5fr& 
©WDM^W6m#«)V^n*^-*& SPA28lA|f 
ffi-TS. S PA 2 8 1 (4, AtttSft<Z>flB^<^&R 

-efeSo S P A 2 8 1 (4, SW2 8 0<Z>jg#?(Cj: *), O 
ADM 6 4 (CA*f$n^S#§2 0 1 T'mfllS^fcWD 
M^^f^X^? h;i/*fe(40ADM6 4^e>^ 
j£8&6 2^\*fm^tlSWDM^3tM-tCDX^^ 
ftllb, *©ff«^S:OADM16!HWa»2 8 5K:m* 

-TSo 

[0 18 8] -15, *^9 2 0 4T»^XftanfcWDM* 
sS^^tt, DC 2 3 1ICAI#S*W ?£(Dcfce>(CbT, 
Z. (DO ADM 6 4 T^H^S c h. ■ 
S„ DC 2 3 1(4, OADM64T?Mt5ch. (C*f 
b, ±(Cft-{ro£&6 2#T£&Si!fcB^&*Mt*5# 

#(4, #79 2 3 2/\Wffi3tlSo 

[0189] 23 2 tCA»a*lfeWDM^JWg 

W, 20CM5W. ^bfc-*©WDM^«3t 
W4, #7:7 2 3 4 (CAMStU 4Xftbfeflft*©WD 
M#5£ft{f -Sf(4, MO 2 3 3 (CAM£*lSo MO 2 3 3 
(4, WDM^i^^l/^^ftffit^^-^t'fe 
U, fctfHUHtt. OADMf!l^IHSS2 8 



43 



5o OADM««g|2 8 5lt r«)M0 2 3 3fr6fl) 
ffi#tC<fc »J , O A DM 6 4 -e^-rSWDM^^ff ^ 

[0 190] 2 3 4 lCA»S4xfcWDM*«3tfS 

T, TTRBj tftSB-rS. ) 2 9 0-1-2 9 0-4&CA 
fJ£*l-5„ 1 f@©T RB2 9 0I1 8ch. #(D3fefB# 
MWBU 8ch. a^^^fc3Ufc*S£fc#T?3, 
TRB2 9 0-1I1 ch. l&V>Lch. Stf^f^fc 10 
gf|-MtS„ TRB2 9 0-2H ch. 9*^lc 
h. 1 6©3feflr9MHI-4dW"*. TRB2 9 0-3 

ch. 17&v*Lch. 2 4 CWfefS-^fc^fB • 
fSo -£LT, TRB 2 9 0-48, c h. 2 5&V*Uc 
h. 3 2©3fe©^&a® 
[0 19 1] lit, #TRB2 9 0-l~2 9 0-4(i 

S^CBMOllftSfc©'*?* TRB2 9 0-HCOV>TSWa 
U TRB 2 9 0-2—2 9 0-4&CoV>Tit, ^OMW* 
'-mft&o ■h'J'y 2 3 4 "C4 oJC^KStlfeWDM^S 

1 olt, T R B 2 9 0-l©3tfffl®»2 3 5 tCA 20 
3fc»WB»2 3 5 It, 3fetiHi8*2 0 1 

[0 19 2] y6ifipil§2 3 5T*m&tStlt=.VIDMftgaKi 
m^lts *^2 3 6lCAMSn^o *^5 2 3 6K1A 

Lfc#WDM;&5Sjfem*tt. -€-*l-e*l*^ 2 3 7-1, 
2 3 7-2(CA*h**l6o A^5 2 3 7-UCAftfStlfcW 
DM#3£ftfg#«, Se»£4olC£te3*U **l-?ftT 
F 2 4 1 -1- 2 4 1 -41CAM 3*V&. T F 8, afeR»J3E 30 
3t7-f;i/^f (tunable filter) CDB&|HT?&^>= 
[0 19 3] TF2 4 B{S®?ftRS*S®**:38 

MBtm*. ch. l OT^c*ffS-t-S5&5lc^S4x 
-5„ ZOtctb. TF2 4 1-1&, 3 2?S<Z)WDM^^ 
fW*e)Ch. l<JWfe«^£tt8:3«ftS1i*». TF 
2 4 1-l^fflch. l©3te»£tt. #"79 2 4 2-1 tC 
A*f£*l&. #^2 4 2-HCA*f£4lfeeh. 1 (D% 
2olC#tf£3*l£. Mbt-*©ch. 1© 
ftff-iftt, )fe»WB»2 4 4-llCA#3*U 4WSbfcffi£* 40 
©ch. 1©3WBW*. M0 2 4 3-HCA!*3*lS. 

[0 1 9 4] MO 2 4 3-llt, ch. 1 COft W^bfe^ 
mttt-*t1b^ WSil O A D Mf J^EI5& 2 
8 5^m*^*t5„ OADMfWWStt2 8 5 It. Z1©M 
02 4 3-l^e>©ffiiJlC«t'J, ch. l©3WB-&©^8 

&«B8-r<&. 3fe*WHK2 4 4-itt, sbtwoi/t-hrf* 

:/U7>:/tfc'J, ;*J7 P 9 2 4 2-lft^CDch. lCD^fc 
M#5r*t l liL/TDEM2 4 S-l^ffi'tS. 

[0 19 5] DEM2 4 5-18, 3fc»IHi»2 4 4-l^e. 
fflch. l©3fem#«:*»U ch. l©3fem#fr*>flf 50 
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mWJmiTo DEM24 5-ltbTtt, ftff^£«^C 

Zlfc^-e^So i©J:-5«;TF2 4 1-1, A7"524 2 
-1, MO 2 4 3-1, #JWH»2 4 4-l*3J:tfDEM2 4 
5-l^|H-©«^, A7"7 2 3 7-l, 2 3 7-2tM 
ZtlZ&WDMttMm^ttVXWLVbtU #TF2 
4 1-2-24 l-8©3»«|fc^^#'N!feRl*. **V? 

ftch. 2-ch. 8<Dmkizttfair2>mmzm&2ft 



[0 19 6] Z(D^olZLXTRB2 9 0-l^CfeVN 
T, ch. I4^bch. 8CWtfB#*«am-«ffl3*i 
S„ OADM6 4tjfA5Mch. l&V*Lc 

h. 8CD^Wt, «t<Z>«fce>KU TRB 2 

9 0-lrt©i£fB#2 5 1-1 It. LDi:MODi:A^^ 
3*1 ch. 1 ©iftfi®3Wi«S:4riW*. *«S*ifcc 
h. l«)«m#lt, #HWffi*2 5 2-l/s«ffiS*lS. 

[0 19 7] 3%fWB8»2 5 2-Ht, JfiS©* 1/^*7? 

ff#8, T F 2 5 3-l{CA*h**v2>o T F 2 5 3-18, 

&jS*S«EStC»)£S*l*. ZKDfctf), TF2 5 3-1 
It, ch. l©3flB^£tt«:jffii£-fc WIWSK2 5 2 
-lt'^bfeA S E &&&t&Z.HiPTZf*&. 
[0 19 8] TF2 5 3-1^6fflch. 1 <Wfcfe#lt, 

2 5 S-l^WmStV'&o iJZf^ 2 5 5-18, T F 
2 5 3-lfr&© c h. 1 (DMm* 2 OlC^-TS^ 

MO 2 5 4-l^ttffi£*l, d*Lfcfla*<Wtf9^*. V 
AT 2 5 6-l/\Wm$txS 0 MO 2 5 4 -lit, }fefS#© 
#l/'<;b&tftffl , *a ! e-*"e& l A tftflUgSltt. O AD 
MM9EK&2 8 5^\ffl*$n«>= 

[0 19 9] VAT2 5 6-1H ^7 2 5 5-1*^0 
3fef8#<TOfcW<;i/«:*»l/t*:/9 2 5 7-l/sJ»ffl-r 

roaaafti, oADM«wa»2 8 5*»b®iBiii 

fi#{Cj:oTf!lfflIS*lSo #^2 5 7-18, VAT 2 
5 6-l^^©^M^&20(C^i-63 , fc^g-^-efe 
S= ^Lfe-*(D^W, M0 2 5 8-lA||{fi$ 
tU ^«bfe«E&©3ttm^*. *7"52 6 0-lA»(lsa 

[0 2 0 0] MO 2 5 8-Ht, ^-^©^b^Sr^m 
•r*^n4fTf*)»;, M^lt OADM§!K«&2 8 
5^m*a*l*. A^5 2 6 0-»t VAT 2 5 6 -1ft* 

fe<z)^m^&2o{c^-rs) , fi^Ni^g-^|-efes„ ^ 

Ufc-^oyfrfS^lt, *^7 2 6 1-l^Mffi^tU ^ 
Lfcffi^O^fS-^tt, MO 2 5 9-1^1^ 3*13. 
[0 20 1] MO 2 5 9-Ht, ftfg-^©^^^^ 
•TS^n^T-feU, ^m*S*lt, OADMfMttH»2 8 
5A[DA§M„ OADM$!KiP®i&2 8 5lt, MO 2 5 
9-l©m*3^e>ch. 1 <Z)7^^©«M5:5ft^'t-S>« O 
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ADMWWEK2 8 514, MO 2 5 4-1& <fct>*MO 2 5 
8-l©&ffiiS£^Cgc^T, VAT 2 5 6-l©^*& 
|«W*ii:lCJ:»J, ch. lO^M^o^u^l/^m 

3ilHJ: U OADM6 4 lcfcV*TJ#A3*t€>)ftB-*<Wfe 

[0 2 0 2] S©J:-5ftaM»2 5 1-l, )t«fc»2 5 
2-1, *^5 2 5 5-l. MO 2 5 4-1, VAT 2 5 6- 
1, 2 5 7-1, MO 2 5 8-1, H?? 2 6 0-133 10 

j:tfM0 2 5 9-ljir>tbfcS*tJ&l4, ch. l^^bc 
h. 8ZTi:(Cffl*S*l*. *bT, #TF2 5 3-2~2 
5 3-8®Si?^«©^£.«(t -tft-fftch. 2 

~ch. 8 ©afcfitcafts-t siSEfitciafea ns. 

[0 2 0 3] #*^72 6 0-l~2 6 0-4^ch. 
l&^Lch. 414, *7526 l-UCAfJSft. 8fcR 
Jftft^MSttfech. l&V>Lch. 4© 

fc, 2 6 0-5~2 6 0-8^6® c h. 5&V»L 

ch. 814. A^7 2 6 1-2HA#3*W JStB^SSti 20 
So i&R*S34lfcch. 5ftV\Lch. 8(5WDMj 

[0204] ^72 6 211 ^5 2 6 1-1*&«>W 
DM7^yfcff-^i:?!j7 p 5 2 6 l-2*»&©WDM*S3li6m 
#££?&R#MU ch. l&^Lch. 8©WDM^ 
a3fcf3^fc£tfWS. w©«fc"5lCl/"CTRB 2 9 0-11*3 
ICfcWT, ch. l&V*Uch. 8CWfef3^#£j«3*l 
•5. 

[0 2 0 5] ZL^T\ 3 2St©WDM*«3WB^®*^ 
&Wf;ft©ch. 5:ICDOADM6 4 7?ML/tfM- 30 
gtffl-fsav vvf*i©ch. ££j?ScbTifA-r 

S2M4, OADM1WWBB|2 8 5K:J:oT, DEM 2 4 
5-1-2 4 5-32 , m8%2 5 1-1-2 5 1-32 , TF 
2 4 1-1-2 4 1-32, TF2 5 3-1-2 5 3 

-32 feffilW+SifctCfcoTfTbnS. 

[0 2 0 6] #TRB 2 9 0-l~2 9 0-4*^fflWDM 
#*3fettW*. -etl* n* ^5 2 6 4-1—2 6 4-41CA 
If 3*1*. #*^5 2 6 4-ltt. **l**lWDM#5£3fe 
fg-^$:2-D{C^-r-2>) 1 fc^S^-efe-2)= 4WSUfc- 
*©*WDM**)W3#li» *^2 6 5/\*fm3tU 40 
^Ufeft&^©#WDMyfrff^{i, ^*l^*l*ff&t**M 
02 6 3-1—2 6 3-4/s|taSS*l*. 

[0 2 0 7] #MO 2 6 3-1—2 6 3-414, )fcfS-#®3fc 

i/^sijiffi-rs^-fTfey, £**ffl*S£«. oad 

M1WWim»2 8 5^*2*1*, OADM«!HWaBI2 8 
514, #MO 2 6 3-1—2 6 3-4©ffi;frfrk**v€*l*f 
fSf STRB 2 9 0-1-2 9 0-4©WDM^^ffl 
«*IS:fflBM-6. #79 2 6 514, wet-i^ftM"** 
^5 2 6 4-1-2 6 4-4%^UTAWS*lSTRB2 9 
0-1—2 9 0M#&©WDM2r*^^&$ftft£*l' 50 
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T, 3WNM2 6 6^iJffltS. 
[0 2 0 8] ftJ(NIft2 6 6tiU TRB290fi©» 

So }feltWB*2 6 6Tfi8«anfeWDM^S3tfS^.i. 
DC2 6 7«NttfflSft*. DC 2 6 714, OADM6 4 
fCfcvvt#A3*i*ch. iCftbT, £Kl3to63a»5 2 

4MR&«fltS*lfcWDM**3WS^l*. 2 69a 

t*ffi$*lSo 

[0 2 0 9] A^2 6 9i4, WDMMM^S:2o 

M^li, WDM#75 2 2 3/\StffiS*U Mb 
fcffi^©#WDMy6fgW, M0 2 7 O^ffiS^So 
MO 2 7 0 14, ^•^©3 I 6l/^5:^ai-t-S ; E-^T'& 
»J, «4ftHMlS»li, OADM®PHS&2 8 5^ffi*$tl 
So OADMM3HI8&2 8 5(4, MO 2 7 0 
3©0 A DM 6 4 T'#A-r^^ c h. ©3fefg#©£M& 
5t§8"t"So 

[0 2 10] fttMMK2 0 1. 2 0 7, 2 1 

7, 2 2 4, 2 4 4, 2 5 2 i4, *WBK*.C*9»»&X 
^l^-&g^S3WC<MJ®&#^£^&U 3© 

^T-ifilit-^s^SrAits-e-c^iJtlt&aig^zi-t 

[0 2 11] ^52 0 2, 203, 204, 2 0 8, 
2 1 8. 2 2 1, 223. 2 3 2, 24 2, 2 5 5, 2 
57, 2 60, 2 6 1, 2 6 2, 2 64, 2 6 5, 2 6 
9 14. AM-TSft* 2 OfC^t-Sft^IfeW^fe 
So *^7fclt, «*.«. /v-75 9-fc£ffl!teWfe 

fc#T*£S. 

[0 2 12] DC 2 0 6, 2 3 1, 2 6 7 t UT14, W 

So -<D^o\z^2(D^m<Dymm^7-h~\zmm 

£*lSO ADM 6 4 14, WDM^^f ^rfrbffi&O) c 
h. • ffA • iiiit-S«HI©lf*\ OADMICA 

f^nfcWDM#^t#©#ch. ©Jfcl/^fttHW 

-rsm oADMj^&»ffian*wDM3E^5««#ffl 

# c h. 0)% l/K;b£iWJ1-S$i823±tf»A^£ c 
h. ©ftl/^&WBrtSflMBS:*^. 
[0213] (*WI8 2 ©|Q®£fS i: ©*ft5BB^) 

urr*. 5 3&vxb»#a2 9icia«©«ifl^* 

2©HS^M^©*ff£;B8^tCc»v^l4, 3MSSI»ti3W5 

iss&e 2 tc*f/s u j©i4 ww^ss e 3 33 £t>*o a d 

M 6 4 iZttfc-t So »#£ 2 3 & V > Uff*« 2 9 

{CfB€©«W^feV>Tl4, m^mtO A DM 6 4 p*J© 
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S PA 2 8 1 ^W@S&li^7.^Af!l®tai?S6 
5fC*f/SU ||$l#l8l40ADM6 4|*i©VAT2 5 6 

[0214] it 3 izn^mommtm i ©sfe&©£f& 

t©*j-j£l»^{COlv-a4. ^UX>77^fflWi§l 
«i/X^A»m]?&6 5 --T, |f#£l 

5 ft V x l/H*S 2 9 lC8B«®«flBlCfeV ^T tt. A^5 2 

o 2 ft**i j e*i3WWi»2 o i ©ncwicgsttu jtJtsrti 

#|2 0 1 K^Mta*l6WDM*«y6ffi*©^ / <^ h-H/S: 

[0215] (m2<Dmmmo)imnm #ck, $2 

aVfHT&S- 
[0 2 16] BO 1 614. ^©Ig^ffito^fcilft^T- 

T»*&. ftJ&lc HI 3£J:tfl8l 4{C;gVtt&2©^66 

SO ADM 6 4 frgRftflllU *fet*RIWfia»J KUS&IC 20 

[0 2 17] *LT, «9t^fclC M##£!BtLTV> 

fltlgftfc* - S&K. OADM6 4TffA2*l3# 
ch. ®3fel"<MK. BWKWiiC O 
ADM6 4^ilig-r-Sch. ©^ft KMCfcS «k O 

[0 2 18] -tUT, OADM6 4i:feV>t, 

224 (cams ns^t wwm 201, 20 

7©ASE*KE«fiJ:tKch. 1^6, 316«WB»2 17 30 

z:ts:Siig-f&o #isetcovN-c, ^©i?ft»!££ 
SffofctfeKU &©#ffi^£oT^^>:*-rA©yu 

Hi 5fe«fct>*Hl 6 5:ffl^T^fS 0 
[0219] H15©S7 HC&WT, i/X-T-ASUfflHU 

06 514, #ch. ©A'X^P. G. ^ffrfctSo 09 

##di&£«tTH4, HI 3 (b) ICaVtJ^lC O 
ADM6 4-10D^2^ <bff A^tlO A DM 6 4 -3©M 7 
T#tf££*l£ch. lft^Lch. 16 4P. G. It 40 

OADM64-3CDM7^e>*fA^tlOADM64 
-4©M9T#tI£;!S*V5c h. l^^bch. 8£P. 
G. 2^-tSo OADM6 4-2CD®4^?)JfAa*lOA 
DM6 4-4©j§9T£ll££*l&ch. 17ftV>bch. 
3 2 5: P. G. 3htS. OADM6 4-4(OM9^Jf 
AatlOADM6 4-lC0M2-e^atl-5c h. 17ft 
^Lch. 24 £P. G. 4iltl>. OADM6 4-3© 

m 7 e>jf as no a dm 6 4 -i©jg 2 -e#i$ 2 *is c 

h. 9ftV>Lch. 16&P. G. 5£f£. 
[0 2 2 0] Hi 5©S 7 2lC33lrT, i/^-rA^HI 5C 
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06 5t4, #OADM«?[II02 8 5{C#OADM64 

e»fC*ftSf*. HI 6©S9 OtCfcWt, 3-OADM6 
4©SlCfctt50ADM*W*IBtt2 8 5l;k Z.toi/T.'r 
LSmWSkS 55^©fi7*£WC, 2 0 2^5) 

©ft#SPA2 8 l(CAtfrt£<fc?lCSW2 8 0 WJ 
IfctS. *UT, &OADM$R»&2 8 5(4, SPA 
2 8 1 ©ft* (3fyfKS»2 0 1 ©ffi^JX^-5' h;i/) 

[0 2 2 1] HI 5©S 7 3(C£l^T, l/j&hWfm 
06 5t4, #OADMWWSI»2 8 5*»e)#OADM6 
4(cfiWS5ti(W68S2 0 1©/U*^^^ Wi/&Btf§"* 
S„ HI 5©S 7 41C33V V T\ ^^ItflWBKe 5 
14, #OADM6 4©AiJX^^ h^/fetf*"t6. S7 
3T?Btf#Lfe3%*t*ffi»2 0 1 ©tfcfrX^ hMfc. ftif 

*h»® a s e t %mtm 2 o i <o$m&t8®&&tH£'* 

fri*>, ^OADM6 40A*^bMi, 3%$tfifB8S2 
0 l©ffiijX^? h;i/^e>me>ASEj3J:?>*^D-^' 

[0 2 2 2] HI 5©S 7 51C&VVC. i/^^mm 
06 5(4, #OADMffJW0IS&2 8 5(C#OADM6 4 

©ai*x^^ h^^mij-rscfc^^jia-rs., hi 6© 

S9 ltCjSWt, #OADM©M^fet4-5OADM0J^I 
002 8 514, iODS/^^tMWlKe 5fr£©JgjSS: 
SWT, A^7 2 2 5*>&®ft#SPA2 8 1 ICAtti" 
5i^|:SW2 8 0?:«Vi«. ^LT, #OADM 
ftfJWEJSS- 2 8 514, SPA2 8 0©m* (OADM64 

©ffl*x^h;i') ftS/^AWWUftes^ffiA-t ■ 
■5. 

[0 2 2 3] H 1 5©S 7 6tCj3V>T, S/X^IMB 
06 514, #OADMSfflWH»2 8 5^e>«-OADM© 
ffi**** \*fl/&m*&. ^wT, OADM64f*[© 
^ifipSgllCfeVNT, ASEtCioT^DS^ilftafl©^ 
«tftSW1t & Wbf iHWWt SrffoT V ^-5»^-lci4, 

5 7 3 IC J3V ^-C3&0m 2 0 l©ffiijX^? h;i/^e>Zl 

©fiJ^b&««-r-&^a-^il«a$:ML§I^, m» 

Wb&«oTV^V«&®3fe«t«»2 OlfflfiJto^ 
h;b&##)T, ^tl^?:iT^C) l 6*i(lall2 0 l©ffi*X 

[0 2 2 4] HI 5©S 7 7{Cfe^T. S/^T'.WWWia 
g&6 5i4, #*SPIfitl^g6 3©A*X^h;i/5:fm 

^6©^ffiicj3W-5>H8©s 6 tl@|^cSt»:atiS©T, 
*©BMSS:««R'tS. ZL©J:e>tCLTi/X^A$!Piaii!& 

6 514, ^iCfeW5WDM^«i#fflA*X^^ h 

[0225] H15©S7 8tC£wr, £/^i»1WWa 

06 5t4, #^©ap^sNRj , ±ytim¥-vm&& 
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WTtt. »£3feSNRj,k £LX (5*3) * 
S74, S7 lOmZm^TTm® (5$ * 

W##S N R iy = Pin j-k - N F j>k + 5 7 . 

(s£9) n (5£3) 5:-rJ//<;i/*fitc^|Lfe^;T*fe 
£. h v A f it. }@BrC*y» 1 0 1 o g (h v 

Af) =5 7. 9X$>Z>* 01 5CDS 7 QfCjSWC, ^ 

£PGSP#ftSNR£(D^&*«>3= ^UT, i/Xf 

5(1 P. G. tfAWStlSt^TOT^tC 10 

[0 2 2 6] 01 5©S 8 0(CfcVvt, S/^t^W® 
8&6 511 f<TCDP. G. K^XS8<Dto»Ltdf& 

©s8 i®^M^fe>o tt=~ 2/^T-AWWia»6 5 
n flWfflis*. ««HaeArt"e**«^ii, 0i5©s 

8 2CWBaiS:fT^. 

[0 2 2 7] 01 5©S8 KC&WC, S/*7\WWWIS 
S&6 5H P. G. &*£A-r&OADM6 4lCfcVNT, 20 

57 9(Z4SjRtfl£®tln?ft«P. G. its 0. 5 d BT 
(7 S7 90!«^©ffiT^P. G. (1 0. 5d 
B±tf**Ba*&. P. G. S:}fA-rSOADM6 4©0 
ADMfiW9iaMft2 8 SlCfi^-T^o HI 66DS9 2(C£ 
V\T, OADM»HIiS&2 8 5(1 dCDi/^^fSflfPHJ 
»6 5«»60D*Sn«Cifit5«|, VAT 2 2 0, 2 5 
bvr#ch. <D)£W<;i/S:§S$lt--2><, OADMIBfWEIIfr 
2 8 511 M8Ufc*gS&MO 2 5 4, 2 5 8 ©ffi^fr 
&«B8U B©i:^5ftW<;WifcSJ:e>{CVAT2 5 
6$rlS^^-S 0 *LT> OADM«?IIl!&2 8 5(1 M 30 

[0 2 2 8] S/^-?A«0Wa»6 5li il^6D^7£5i 
Ig^St, 01 5©S7 2(C#LJi£JlU S72&VNL 

58 0(D«I^. H15©S8 2i:feV^ 
S/*7A?M#|)|I1!&6 5(1 P. G. fiffl7*'JX>77f 

6 5(1 fMfrBft&g. »7UTVxJ&V^fCli. Ell 5 
<7J>S 8 ZOWm&fi^ UFTLTVVMiaCt*. 7"'JI 
> 7 T 5r*l7t-^)» 

[0 2 2 9] Ell 5 COS 8 31C&WT, i/T.'rhM^M 40 
$6 5(1 #OADM*0We0»2 8 5C#OADM64 

<D^itiiigi2o icom*^.^^ b;b&m*-t<2>j:e)«i 

^-f£= Ell 6CDS9 3(C£v^T, #OADM6 4<Z>0 
A DM1Bf|flin& 2 8 5H Z.0)i/7* : rk®mW& 6 5 
<D©*i^££ttT> *7"7202^®WSPA28 
l(CA*f-T-5J:e)tCSW2 8 0fcflJ»;ifc*.*. ^tt, 
#OADMfUPHIji&2 8 5H S PA 2 8 1 ©ffcfr (3t 
Jfipg^2 0 lCDtfc/jX^ &J/Xf^1fifWI§llfr6 
5^\£iiiji-S 0 

[0 2 3 0] Ell 5CDS9 4(Cj3Wt> S/^^WWEI 50 
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9) (CioTftSNRj.k *$m?2>. 
BS2 2] 

9 (dB) .... (9) 

g&6 5(l S7 3(Dmm^y&Wm2 0 1CDASE33 
J:t>*xa-^t^£3l<^£KJ:oT=g-OADM6 4 
(DAtlX'<9 h;i/S:*«b5. i/X^AftMSSS 6 5 (1 
(5^9) Z.CKKhTs't.V h;i^e>P. G. ZT 

fclC^HSrtS c h. 6Q<frCQgP#}fcSNRj <Z>3p*^g£j£ 
^bT, S/^A«WED»6 5l*, #P. G. (C 

[0 2 3 1] Ell 5©S 8 5(CfcWC, J/^f^WWa 
SI6 511 P. G. «ch. tCJ3»*^Ux>7r 

tmtZ* -ZLX. 2/X-ri»fOWiD»6 5ti. 3CD#c 
h. ©SffSHfcSNRj 5: P. G. A«#OADM 

6 4©OADM16!MlM2 8 5(C*g^T 3„ 01 6©S 
9 4(C£WC, OADM«WE»2 8 514, 
AifiWEK 6 5 P)C0tl^(CS^V ^X^fflb S N Rj *» 
f,#ch. OPinj VAT 2 5 6 £ffltvt=&c 
h. ©Jttl/ObSrWfift*. OADMffltWlBfr2 8 5 
it, i^Ufe|g*S:M0 2 5 4, 2 5 8©fflA*^SIil 
U a«fc-r<5)tU'<^«i6«fc-5K:VAT2 5 6S:« 

-£LT, OADM«WE»2 8 5ll M£(2}ft 

7 & ^X^f!f»III& 6 5 (Cffi^rTSo 

[0232] s/^T-A«Hwa»6 5ii. mm<DW7*te 

•5 iZ S/^-? AWWBK 6 5 j3it>*#0 A DMffiHWHIft 2 

8 5n #ch. o=fb\sK)\,* i ®m~t&z.t.vL&>'), m 

^COch. &^-|fA-ilj©t--S)OADM6 4$:^-r 

[0233] r^(c me>mmmi^\^xwm-$'2>° 
m 3 ommm) % 3 co^s^ffin it 1 *v \ v 

«wic*fjs-r s n RMimm.<?>23ffimx&&. m 
int. m comffitmizisv&yts n R«^at®^ 

[0234] ii8ii ^3 (Dm^maz isv&fi&m 

S 0 )»7 2®^C(1 feiifft^$:«e)^<3 , fc5:*i 

«i-saaRo>«7 3*iqjsttati"cv\*. M7 3H 

SrifflS-t*. ^«L@li!&7 6tcH A*igg7 7 

fe«fe0^a^Se7 8«SW. A*iS7 7(l X 
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017 (a) T*(l «lS7 3-l*»6>#5«7 3-5*Tf 
©^©ftSNR&WS"*&»£fca*bT^S. 

[0 2 3 5] 017 (b) (C£(,vT, ©7 3tCA*h*ft 
feWDM^^tt A^3 0 1> 302, 30 
3, #d^t^&D3 l 67T-f^3 0 4, #79 3 0 5*3 
Jctfl SO3 0 6&/TLT, 3E«ra3*vr«7 3#e>it 

[0 2 3 6] #793 0 1 (1 >J»S*lfeWDM*^6 
ff ^©-3P£#@ELT S P A 3 1 1 (CA*j-£i££= S P 10 
A3 1 Hi, ^6LfeWDM^yeft#(D^^^ h;MC 

3 0 2(i« AWa*ifcWDM*ift)W3#©-»«:iHSl/ 
T^h^-ftf-K CBTF, r PDj fcKBa-tS. ) 3 l 
2&CAW3-&-&. P D 3 1 2(1 SBfel/fcfttfafeW^ 

[0 2 3 7] LD3 1 3, 3 14(1 #&±^;nJi 

D 3 1 3 fr<b(Dffi&mt. #79 3 0 3 T?#79 3 0 2 

3f77>f^3 0 4K:««&Sn<5. LD 3 1 4 frbOffim 
ft(l #793 0 5£/fLT, ^i^T^^&D^^r-f 
A' 3 0 4fC««&Sn«. Zl©J:e)(CLD3 1 3(1 #± 
S5t^^&n^7 7 >f £ Bff^lBlJBMa U L D 3 1 4 (1 

[0 2 3 8] ^ipS-r^^WDM^^-^?:^ 

{citPfts w i:^"e^s®R(c 1 f@© L Dt#j^ 
^#77>fA&I^^££#T*£&m-£(C(l LD 

3 13, 3 1 4(1 Vvf*Ub^reJ:V\ *fc )t77 

5 5 0 nmff^»*«^lCH #±3I^i: Ltx;i/hf 
*/>7t* (Er) Tb^StU WDM*^53fefB^14 
5 O0T*feS«^(C(l #±^7t^il bT^ U I^txM 
(Tm) 2fil5£2*t£= fcfc, x/l/fcftf.WSias.fctfy 
U f AtxsSH £ *>(C9 > # y >f K©#±JK7c*© 1 ^> 

[023 9] #daeSRaaP3t7 r>f A 3 0 4 (1 Ztl 
[0 24 0] I S03 0 6(1 — 1im\Z(Dfr%*.m&$ 

<&«8w&rf» y > ^73 rt(cfe»s*3taua«>isswffliwfe 

S^fef. #(C SW^LD3 1 3, 3 1 4(C^oT 5' 
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<3£, LD313, 3 14(1 fifffl^ffi*!©*^*^ 

#»£bfc d©fe«b> I SO 3 0 6(C±oTi 

[0 2 4 1] KHWWa»3 1 61*. SPA3 1 

lfcitfPDCDEfcfoil^'J 3 1 5lC«iWS*lTV^«l 

&(1 LD3 13, 3 14, #79 3 0 3, 3 0 4fci: 

xf%±mjrmmixy74rffrbimzn2>J% 7 3 tee 

[0 24 2] If #g 1 £v * 1 4 (ciB«©5§f£i: 

#g 8 ItfflOg. 1 4 (CSBftOSSBKfcV vt (1 
fgliSPA3 1 lfcJ:tfPD3 1 2(C*ft&U MWHI 

»t*sana»7 6tcMf&t*. w#S3 ik«*d*wi 

^3©HS^JSi:©>i*fSRI^(cov^H 3fc*9ta*K 

(*M7 3(CMf5U ifiHS^SttSAPS 1 lfcitfPD 

3 1 2c*fi«u mmmim'mm'? etzmnrz. 

[0 2 4 3] ff^3 2(CfB^©^^t^3©^8^3IS 

(a§3©^j©£J»©fttB$&*) ^3©^fffi(- 

[0 244] 01 8CfiV^T, SBWSB&7 6H A#l£ 
«7 7lCj:oTiijeiM*&*«I^S*ia. ^bT, M^E 
B&7611 #^7 3(CSPA3 11©ffi*, PD3 12 
©m*feJ:t»t^R i fi:ea , tS«fc"5lC#B^-t6 (SI 
0 1) . #^7 3©^m^EIS&3 1 6(1 Z.(Dmm\Z 
«fcy±^©ffi$g|^©M^-S:OTil8&7 6^^1-T^o 

[0 2 4 5] SB¥IB»7 6H 5if3bfei*ie>flSWcS 
•^V^T, ^-M7 3Z:i:(C, #ch. (DAfiytUK)]/^ 
tbZ. -t&blb. #^7 3ril(COVxT, »S7 6 
(1 PD©m#S:WDM^;*f§-^©c h. jRlCftloT 

lfifflch. afc»J<D3H6U' , Ol/ft*«>. SPA3 11© 

W-TSo re>LT^W®g&7 6(1 #ch. ©A#3fel/ 

[0 2 4 6] ^EB&7 6(1 #M7 3 ifclC#«bfe# 
ch. ZZ.OKhytV't.MzM-l^X (=S3) , i-*efc 
(£9) (C*oT#®7 3©9«^6SNRS:#ft6 
(SI 0 3) . ?IWlEll&7 6H =&ch. ZTiKC 

fcas4HtsNR©aass:*i®7 3-i^e>m5«7 3-5 

ST'i&im-rs^iKcioTiWn^fe-s (S10 
4) o 

[0 2 4 7] 3BUa&7 6& #ch. ^iltC, 
ji^a^js^SC&^SwiKCioT, #ch. ©)"6SN 
) RS:#«?)-5 (SI 0 5) . ^UT, #«)fe)!6SNR^ 
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%\mi 3-l#&#5JU7 3-6*T*©KiaKCte»6*c 
h. (D^SNR^^-S^il^T'g-So 
[0 2 4 8] S1041CJ3WT, fn&Ifc£«SH£ 

~£tfT*#-S. »2ja7 3-2*»&»4»7 3-4 

tt^SNR^^ft^T'd S 1 0 4JCfc^T. 
8*S»B»7 6tt, #ch. £i:IC *»fc«»3feSNR 
CWSBKS:*2»7 3-2*&»4»7 3-4*TS!Wirr*ft 

[0249] assfflsae^ffliKifev^t*. a«Ht 

SNR& (S3) tC*oTj6Hbfc3^ (S5)jCio 
T5£»LTt><fcV\, J§7 3 £01 9tCjKt«fc^ 

C#MWN&Zi:K:J:*;, (SD . (*2) , (S4) 
fcJ:t>* (1*6) IC^oT^SI-rS^^^^S. 019 

[0 2 5 0] 019 (a) ICfcWC, ^7"4tt, ffi^lft 
l/^;i/£i!l/£-£"£fc#>^ 017 (b) lCgVt^7 3lC 
fe(t5SPA3 1 lfc±tfPD3 1 2lCffiS1-SSPA 20 
3 18 £J:t>*P D317&ISO30 6 (BifffittKUl*. 

ioT, M7 4lcAM£*i£WDM;£S 
*y73 0 3, #±^^^ony67 T >f A' 3 

04. A^7 3 0 5, ISO306, *^3 0 7feJ: 
^^53 0 8&^UT, ^7 4**&itHJS4x*. 

[0 2 5 1] A^7 3 0 7t±. A»3*lfeWDM#S3fe 
<£3ffl-aPfc£flBLT P D 3 1 7 &CA*f S-tt*. P D 3 

^ItmS&3 1 6tCfflijf ^5 3 0 814. AftSfrfc 
WDM^fcff ^<Z>-gP£#BHLT S P A 3 1 8 ICASt 30 
$-&S 0 SPA3 181*. ^LfcWDM#S3tefe3© 

[0 2 5 2] fcfc, -tCDflBCOfclfctt. 01 7 (b) ICt* 

-r^7 3iiwi-ft<z>-c. -tostBi&wts. ZO&O 

£*ffi£©JS7 4£01 7 (a) ©^ 7 3 ©ft*) U 

«R£3fcSNR«: (S6) i:<totgl 

U 3feSNR&»ft&**£fc#"e3*. EI 1 9 

(b) ICfc^T, ^7 5(1 A*ftl^;W3<fct>*ffi#ft 
l/K^&itte-tSfeftlC 017 (b) Kjj**SPA3 41 
1 lj3<fctfPD3 1 2, fc&tftC 019 (a) tCa*t 
SPA3 1 8feJ:tfPD3 1 7©Sf#$HS*.'t*i«3*i 

^53 0 1, 3 0 2, 3 0 3, #±^71^^111^77 
-YA3 04. ^3^7 3 0 5, ISO3 0 6, ^5 3 0 

l^tfiJ^3 0 8*7>bT. »7 5**e>»ffjsn 
[0 2 5 3] r©J:^JS:««®»7 5S:H17 (a) © 

^73 ©m? y \z@m Lt~m&xi*, ®#yt snrs 

(SI) (S6) ©v>-f4x^©S(Cj:oT^ft E 
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U «SNRfe»fe-4-*ifc*^**. M7 5© 

m&X'li.. #ch. lC2tt£fMGWu PD312, 3 

1 7©m#fre>^tf>7: : kJ:^u ^y 3 1 5sc^#>t& 
[0254] &2<Dmmmz-&^x, ^yx> 

T2 5 6K*oT*T3#&£^T8WHLfctf, VAT 
2 5 6©f^by^ifiPS^©ffi*^»CJ;oT#c 
h. ©TtU^bWlS^^To-C^iV^ fgl©* 

2©WDM*S) l 6M^©#^t-^ , ' % 7:^Lfe^ £*l 
{CPS^$tV-& ; fo©"ett^V\ et»ch. ifc©WDM* 
S7tM^fC*S^S:i®ffl-rS ^ ttfXZ&o 
[0 2 5 5] -ebT, Il©»ii:fc^tli#c 
h. ©AX&03 (b) IC^^lC *£, Sg2©^ 
mmiZ&^Xlt&ch. 3 (b) (C7*-t\fc 

»hs&i 0 7, y&mmmmi 1 3*><kt>*oAD 

MffiHHKSIft l 7 5 £ S/*T*«0Watt 5 6 #2 

©HtMUCfcWTUiU OADMWWEK2 8 5 £i/* 
T^IWWIHft 6 5 1. ©ib. & & tftC, IK 3 Ogd&gflBlC 
fcWttt. #M7 3 tm^ClHlS&7 6 ^<0n&«ffii0MUC 

3tt5fc<Zn?ttfcV\ «*.«. WDM^SftfB^© 1 c 
h. #&«BBl/C»f3bTfeJ:V\. ifcli. SDH (sy 
nchronous digital hierarchy ) (C&V'iT. ■fSi^SH 

W#$rlR^-t"-5-fe^i/3>^-A'^\<y F (section over 
head ) 0*S»^^Ltt;iV^ 
[0 2 5 6] 

*«3 3JCffi«®5fflB"e»*. WDM^S)tM-t©7tSN 
RSrtllte'tSii:^**. 3©S!l^^ttfe7t 
SNR 5:^1-5 ^ £ fc J: o T, M ■ WAiSS&^'t 

•7vx.yyTisxM7oz-tt> l x%z>» 

) [01] *f§0B©a*^^5:^0'^fe s ° 

[02] P. G. «icm<5^yx>7r5/^©l«& 

SW9"t ■£>£#>©0T-&S < , 

[03] m ©saBKBic jswsyBfite^^T-^®^ 

«^©^S:^t*07?S>S. 

[05] Hi ©njg^M©7^ifSi>^^ ^tcfet-te^S 

[06] hi <?>m&mt&K&x&i'X5-J*x.&vz t wt 

0 tP^g©«^5:^-r0T'feSo 
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[127] &ia&&B&B(D%a&tiSi'X?-J*K-iStti>OA 
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